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/ (m • K) U±X*$>ZZ.bZ!$mk-rZ> ft^SBo 

£ r i t i" 6 3t^St«. 
l r 5 r. t & ®m t -t Z ft#£fi. 



(2) 

2 

Soffit 8WBJBlo*:«fB5i:WIBJB2©5: 
#ffiifi, ZWcffi##ft<£BaW<£5J:5fc*/££;h> 

I8»#« 1 0 ] 1 - 9 ©V >fWIE«0*f 

KriEft^tv itE««r«Wi. Huia-^ffittt, 

T, 

[ffltsfcJg 1 4 ] lt#Jf 1 3 fc(B«W>##»BK:*s^ 
t, 

[IS*3S 1 5 ] ft#Jg 1-14 ©^Tixd^c:IS«(03t 
#§£BK*5^-c. 

Ift*JS 1 6 ] fS#JS 1-15 <D\,vti%MZ.t£M<Dyt 

1 7 1 i~i6 wrtifrKi&m<»ft 

[ If *JS 1 8 ] m 1 - 1 7 w v ^ixd^cfa^cDJt 
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imxm 1 9 1 i~i8 <Dv>-r^tciE«©^ 

[lf#:>S2 0] if #iS l - 1 9 ©v^i"*t*»tlE«<03t 
#&gi:, m&%^mmzt.'zXMfoi$fr1i.m&*&^ 

^x. 

(11**2 2 1 S*«2 lKHBttom^s^^icja 

in** 2 3 1 mm<D&K*&%mmmm\zfc c 
imxm 2 4 1 m*m 2 3 nE*©3t^»it tjsi * 

W/ (m • K) U±X3bZZ. t*¥fWtb-1-Z>fc^$iUo 
[|f*J52 5] |»*JS2 3£fcfi2 4telEtt©**St 

3 ^ <t £#m.!:i-a)t^jgBo 



4 

[If #312 6] »**2 3*fc»±2 4^IE*«)jt^afi 

WIB«»#©^«S:««Pi-5jEa5l&L4=«©ie 

[»#Jg 2 7 ] ff.*JS 2 6 KfE«©ft#2£iEK:fc^ 

imxm. 2 8 3 m*m 2 6 K%m<»%^mm^^ » 

[»*^2 9] »*3S2 3-2 8w^-rn^^ise<o 

[tf*«3 0] ff#Jg2 3-2 8 0^fJia»KE«0 

[M*«3 1| tf*3S2 3-3 0O^i"tb*»fcflE«C0 

[|f*«32] I»*qi2 3~3 l©V^i*H4>fcB«© 

I»*S3 3| S»#J®2 3-3 2©^i*H*^|H«© 

[H*«3 4] Sf*3S3 1-3 3 0>irvf?uMcG4lt0 

[|ff*3S3 5] §f*«2 3-3 4©V*1**uM:IE«W> 

[|f*3S3 6] tf*3S2 3-3 5©l">-mA»f-SS©© 
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m^^itM^mm^nwM-^.-r^%^h *m*-x 

[f*#Jg3 7] if#Jf2 3~3 6(7?V^ttd^te«^ 
[t**3g3 8l W*JS2 3 — 3 7<DI/^-ftl*4cfS*<D 

h fix to*), mtzytmmttifak huiei^m t izm&^$g 

3 9 ] m ^ 2 3 ~ 3 8 ©V tlMzmi&(0 

[lt*3S4 0] lf*^2 3 — 3 9 ©^TH/W-fB^© 
^TS&^^Xi:, Zffiz.tcZ.kZ&Wik-tZT'vi? 

tzyt^M&mwmmfetsrix^zz t% 

I If #314 2] !*JfcJS4 lfclEHtO^nS?***^* 
flA£*vC*s9. 



6 

*bTV ^5 ^ k Sr#m £ "TS #«N£1to 

/ (m-K) &,±.xibz>^kZ!&mki-z>ytmmw« 

10 4 5 ] IS#ig 4 3 * fcf± 4 4 fc!Ett©3fe^§£ 

m&&&&K^*km&i*wmttko>fflmft(t) 

[|f#JS4 6] »*Jf4 3-4 5 (D^T tV^|S«(D 

20 [ffjftJS 4 7 ] If #>S 4 3 — 46 <Dt ^H^tCfB^CD 

[H!jt94 8] tf*JS4 3-4 7©VvfnjWCfE>t8<D 

[If*«4 9 ] if #JS4 8 lCfB«©3t#^S»-*3^ 

•^jte* £ i/> 5 n t k -r z %*mw* 

[lf*3S5 0] !f#Jg4 6 — 4 9W^-ftlMzWM<0 

K^mm^^^x, 
mmk~$-z>%<^m.w.o 

[|f*3S5l] M*44 3-5 O0>l^-r*wW£ie*}© 
40 [sf*Jg5 2] ffjRJS4 3-5 1 ©cTtu*»fw!E<Sfl? 

[if*3S5 3] tf*Jj4 3 — 5 2WVW**l^t-fE«CQ 

so kzwrnk-rzK^ms. 
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[st#jS5 4] m#m4 3-5 3 w^-rn*^iE^» 

[§»*3S5 5] §g*^4 3~5 4 0V^i*ttMClfE46<D 

ltf*iB5 6] §i*JS4 3~5 5rc>v>i*tu*>fc:fE«o 

*MB#^8Bi& JB Btttt JKt£BttBtt£ ±oTflfj5j<;£}V 
HufS^ffifi, B#*«i&JBBf«=BJ£3*uTi^S;: t £ 

[it *« 5 9 j m&<D&yt&&%.mm&itim\zfc c 

SniB«^#(D{RiJ^:$:S 5 «fc 5 ic^^tufcieSr^ £ . bu 

[IS*JS 6 0 ] If #JS 5 9 fcHE*©3te$6JMfc#V ' 
t, 

/ (m • k) u±x*>zzk *w&tirz>%^mm.o 



(5) 

[|f*3S6l] ff#JS5 9£fcf*6 0li|a^ro^#3S 
I«*3S6 2] lf*3S5 9~6 1 ©V^i*tb*»fcffi«0 

io [ftjfcil 6 3 ] StjfcJg 6 2 KEtt©3t#ilBKtev » 
t\ 

[«*JS64] lf*JS6 2*fc(±6 3tcE«©3t^ 

*H8ii-*3fc*NgB. 

[IS*3S6 5] |»*3S5 9~6 4<0l^-f*U&»fc:|E«© 
?t#ISB»-*?V^T, 

£*vci^5r t SrWftfci-S^BB- 
[M*B 6 6 ] ffi*B 6 5 K:E«©3t*«BK:*iV » 
T» 

30 g„ 

[ff#Jg6 7] »*1J5 9~6 6©^-f^tc:E«© 
Jt*BBfc*s^T» i)frB3fcBMBB«:iK 
JflfSOfl^flcfc. H5llft**bfc*B«BB*r«"ffiBJrt- 

^3£B. 

[^*JS6 8] If #31 5 9~6 7©W^-Ttu*»K:IEB© 
%¥9eBfc*U*-C, 

<o *3 9, ffi|B%S»ttfi$B«iOin€^(±. BtlE««w^ 
e3M£J; t? tS^- Sr««ii-53t*«B. 

l!f*iS6 9l f8#JS5 9~6 8(D\,^-rtlfalZ$?,m.<V 
3t*BBfc*JI/^T, 

[if*Jl7 0l m#ms 9-6 9<0^i*ixA^-E^ro 
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[1*)|7 1] et*qC5 9 — 7 0©V^i'iX!6>^ia«l© 
lft#Jg 7 2 1 7 1 \cmm<V7u * ? Kio 

[000 1] 

5. 

[00021 

XA<Dlt •? ftttflBtfi, » WW 2000-221 

• 5 8 7*SVM±fl$BH2 0 0 0-2 2 1 5 8 8*N=H*S *> 

[0 0 0 31 

}t^£!S£«WU itvJ-ioTT'n v^x^^^hS 
[0 0 0 41 

[SUeS:«»:-t-5fc«)<0#a;l *&W<om 1 ©Mf££#> 
5 **©6**:fi3fc*fcflMMM*fc'£ « 



Soffit, BtJta»##tmilB-&Mffl!lEi:©fBll-ga»$tb 

5:i$:f*t5. Sot, -&a!«iBi:««f»tt-i©|BJ 

:fiEi-5J: 5 #3§W©Jg 1 ©»»fc***t*. 

[00051 #3§5J§<E>3I 1 <D^tC#S)fc^etw*3V> 

3W/ (m-K) SH±-C*5r.-i*s»*U^. ^<fc5 
«5tt-*Jj:tmiE^fl[«>fl-»®»»tt» 3W/ (m-K) 

[ o o o 6 1 ^fgejcom l oj»«l=«5*^iSK»-*sv^ 
[0 00 71 *m<»% l <oMmz.&Z*.¥&&Kto^ 
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Z.k&*\&kt£Z> a 

[0 0 0 8] dO^tcfci^X. ItifSiS^li, ftfrfEm 
««tt*OE3Bfc3»|9:$*v5ii:iJS#* Lv\, ~©<fc? 

[0 0 0 9] io#frfciav^x» fl&Efi&Ji-tt, 
[0010] *ftW<om l ©J»«Hcfii53t*RltK:*ii'^ 

*«, ffiffi«flu *^itflr*, *3twvx^Mitf fen 
[ooi 1 3 *3g?§©jg i ##§s«k:*s^ 

t, iHrlB««ftt*tfctt\ ^lo*#^SrH)£i-5fci* 
©l&lO^ffit. Jf!2©3fc^ffi^£@}ei-5*:*<Djg 

S 0 ±ot, l3&}fc^^H0i&£-h#$riKfnLX, HfcK: 
«t5^kSrKlh-t--5r < l:*s-e#5o ^fetc, S5iS|f?l© 

tfiKm^^Sfcfe^ ^tufeo^*^5r^ft< 
*ai-t5wi:*s^rtl!i:/j:5. ft^m^k LXf±. 

ffiffiSig. 3fc#*Mt8u ^ftu^Xf^^lf fe 

[0 0 12] *&W<Dmi CD^(C#.5*^SfCj3^ 



12 

So 

[0013] *3893©MS 1 ©»JB»C«a3l6#S(BIC*it^ 
■C, *ufE«}^#i:, tlflE^SlSttt. niis&is&bi*. SSR 

«5a-MO«ieaSr*l«ii-a J: 5fc/<C-3fc«>, 

[0014] ::t:, z.<DmmMiz. 

fe©«ttt*lR«Jfc«**-* «t b ic&3fc«>, S$tt? B 1©8S 
[0015] *?S93©Jj? l ©»ffllfc«S3t^*t«fc*sv^ 

sni-5-»o«siB©5*>, -*-i-©*-@££ft, te* 

[0 0 16] *tji, r©£3\ IWE£te» MCft^as 
SiitV^rii5»tU\ r©J: 5 

[0017] *^BJ<D^ l <D^ffi^5tt#3£«lc:fc^ 

£oXffif$.Ztix\,^zki>WtL U^o r<oi5^M 
fc«ktu«s 3t*Wlfilti«»«fl-i:©IH]^aEi-5fii«F 

[0018] *tcz<Dk%. mti&ftmi. m&%&m 

mmm-t5$iftmk&ffiz.xmj$.zfrx\,*5^ ki>w* 
&&ft*^<D£ot£ffimk-rtu*. yt&mmwk 
&ftWk<D&mffimamM-tz>o L^ot, ytmrnm 
mx&± Ltcm*%smmz&mmmm-rz> r k &x 
ftmwmm<o$in&}m*fa-t&itz>z.k&xzz<, 
%&mmw.k&nwk<r>mfmm*m%-*ii.v>. mm. 
m*avfa±.inkz>zkfr-5imkt£Z> a 
[ooi9] *&w<o% i (OBmiz.&z>ft^mm\zt6\,^ 

©'><C< i t.-^^@*^nfe3tiSi©^^Stgi, £0S 
©SlSe^-tt) fc*v^£joS#*U,\, r©±^^, 3t 
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[00 20] #3§?»§<Djg l ©jg!SK:#53fe*g1tfc*tt x 

[00 2 1] #*?U©f& 1 ©J^«'Kiff53t^iS«K:*JV^ 

. 5. 

[0 0 2 2] #*W©*2©»*K:«53fc3£§6Wi, * 
Steffi® 7 *>, 4>ft< i t— *»wH^*H5-& 



[0 0 2 3] *36MO*2©JK«K«53t^81t^*i^ 
tt» 3W/ (m-K) 6t±-C*>«^i*s#*UV^ ^© 

fiM*lB!*t*JJ:0 , -&ffi©*t»»±. 3W/ (m-K) K±» 
[0 0 2 4] *55W©«2©^*fc«53t*K«fc*iV^ 

20 -c, it> 2*BfKi(±?L*»j***t. 

[00 2 5] *3SW©# 2©^t^5Jt^Stw*3l^ 
T, IWBift«f«B5*ttt:» f<jfEGM$#<^n 

[0 0 2 6] rcD^atC*3V^T, SfflESiCjttt, BfflE^g 
[002 7] Sfc, rcD^a-(C*3V^r, 

So 

[0028] *&w(D&2<DBmz.&z>ytmmmiz&)'^ 
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[00 2 9] #«9i©8E 2 o^«t«53t*36«K:*si^ 
2©^«ftBi:*s^$H. WREJBlo5t»aBi:a(rEJB2 

[0 0 3 0] *»W©JB2©jgl6K:«53t^K*lc*i^ 
*IV*-C. 1!ftE£**|tt % A*fl-»S:$A/T«j«$*b-Cl^ 

tttasK-*-* «t o fcfc-sfc*. asttmojR^^ £ "bid 

OEit^ttSo 

[00 3 1] *»W©*2©J|£|fifc#5#^8«fc:fe^ 

[0032] Jfc;(OiJ, mrEfitftfrtt, «(rE3t*W 

[0 0 3 3] &&W<D3g2<DBm^&Z>ftt¥:$imz*S<<^ 



/5 

xlt*j«9, mexaiitti&raoiitGw*!*. mess 

BrigifcSfc*, JfcWMIBoJWPttlBtrSbKii^ii* 

\z*$.i>ittm-tzz. b\c&?>mm<o&T. mk. sate 

io J:oT*«Wtfi«©ttllS*sfi)!?fl:"*-aril!:-J:5Wft©tt 

[0 03 4] *&W<Dm 2 ©»«8fc«53t<¥*l«K:j3t^ 
t> MEfe-g-^^T-W^AttffiStcifl, tMBfrfrffc 

tHfrE^Mt^, iRfiHUttttitM'ClM' bfc 9 » 

UTtJ:v». £(DJ:5fc s 3taBBtt«i:-&ie 
30 5ri^ ±ESRie^&8Stc*5Jt5jfeffft#14«rlSl±$-& 
[0 0 3 5] *»W©»2 0««fc«53t^Sfi«l-*iV^ 

t, mm-smi*. &m&m*'<7oi&mtmz.&ffi.is*ix 

5o 

[0 03 6] *&W(»W, 3 ©JBttm«**4£§S«tt, « 

fl(FEMiSfS93geSrtS«FL. K*l?fi^ia<DiiB«i^fi£ 
««fc»i£:-t-5tt^k:IJIlpa:«-U-C/j:<5««f#i:, WE 

^©WEfe^*^*^{ay©ffiSr^i"5^«fJT-i: Sr 
^•L. MEfe^)t^^<0?t*AStSSSDlc*fUTitS 

EjSir>t£<ora(-iEfi$tv.5^'<— !^£> SUEfe-&^3t 
so &m*<Dft&Xfti&ffib&mirZ-tt<?>1&jfi<Doh. 'P 
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ft< th-JTizmmziizismb. mtzamt 

[0 0 3 7] rtu(C<tHtf, teftnttteXTfismZ, & 

ft < ^^©mt^SWcS^tvO^ r t *mynir 
f - 7 r -T T*«^*«3JS^«E-f-<5 4 5 ft h , #H 
[0 0 3 8] **W©»3 0»«fc«53t^*K:*5^ 

T v ^ri!vei»tt^ji*fcttjft€t*tt«ri&©ji!iej»* 

(4, 3W/ (m-K) JW±T*fc5Ci:^WSLl/\ r.© 

fiM*attJ3J:a t WIE-&ffiO*mf±, 3W/ (m-K) u 
fcJSDfc^CK^-S-.fca^SBtftS. HEot, 

[0039] *&W(»wi3mm\z.&z>%^mmz.&^ 

£i«$r*rL-C*S*K fulEfe^J*7t^l!i^^fiS&il-4 

ftftlft^/»&£*b3 - 1 - LV\> 4 5 ft 

*»j&K4:h,f4\ yg|gMciH#, 0>flSfl»fc 

Baa $ thtcmytmmnyt^mi- z&m-r z fc*©m& *• 
^m+vmiz x z>'£fc*m<zi: awm* * *> , »«© 

[0 0 4 0] *«M©JB3.©Jgllfifcfit57t*««Kl*J^ 

k\ r©4?ftflSj£fc4*Uf, «-«»|«Ifc^SE-r5«# 

tt^Sr 4 5 fa-t 5 r. t &X% 
[004 1] *fc, ««f«B«-i:««f«'i:*srRe#tt»3» 

r©4 5ft#ffifcl;:4*U4\ f£1$# 



75 

^^a<0^SP^)^Sr $ £>K:fa±£-£3 r. i 5„ 
[0 0 4 2] £A±©»&tC*JV^-C» *ME*ie9H4 

[0 0 4 3] 3>^BW©JB3©^|fi^«S3t^8flll=*SI'^ 
£<3Xm&£tiX^ZZ.b1fi&ie.l,\i\ r©4?fttft& 

[0 0 4 4] 4 it ;:©£:#. UMBftftfls-rtU Buffift^SI 

$iW*®.M-rz>wteWftb. «siito£intcft£m$im$:n 

ISM$#£w©4 5ft#/££1-*U4\ ft^Pgai: 

&n&b<oi&mmffi*mtotz><> ut^o-c, 

a-e^S^ ufc«fc»*Wfcf)H^K:#*rt-* r b &x 

[0 0 4 5] #»W©JB3©7gttfc#5#^§£«fc*SV> 
T, Huia7t^lSgaf4, -^©K«i:. MiE-*r©«« 
©^>ft< t fc— *KH*Sn*:3taiattB&B*Ri. Sr« 

■5Ilgtft5fc», 3t^8a©^iP-ttffiSr$fe»w|6]±§ 
*5i tis-srHtftS. 4oT, 7t^P^a©S«Sft 

4 o T#*P36«<0tt«&* s 5&'fbi"S - t <£ SiiJK©^ 

^ ^ ft if©3ti¥«»©SIIS:lRl± - t * 5 
pT<iEift£o 

[0 0 4 6] *56K©m3©^^53t#^a»C*SV^ 

yt<^m=t- 5 #3« 4 19 fi€^*©ift l ^Sifittfi 

^«tf>tvT*3t), HufE3tSiH4«imIfBaffitf4, ^ 

■e^^r^a-fr^tfc^sr. r©45ft 

fflffiKtc 4^f4\ «»»*t~3t»iltt*~'&ffi*» b ft 5 4 
9 ^^ftf^jgSiSgSr^-rS r b -5c 4o 

zfrx^^m&X'ib^xh. m^mmMtuM -t-z - 
t^prieift^,, ^©4 5ft7tSjatstst lti4, 

«Wft^7^4 9 , t>iav^7r'<7', ^& 
*§-&Lfc!9 LTt4V\ :©J:5i;, 7t3giif4tg i 
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Iff 

[0 0 4 7] 3 CD^flg^5^;#^S{C:*3^ 

So 

{004 8] *38WO«4©^»fc«S5t*3SlBtt % « 

*«W|g«Oilft±*K: J: 5»l^aSrteJhi-5 r i: *s 

[0 0 4 9] *38W<0JB4OJ»l»K:«53t#aiEgl^*SlV 
3W/ (m • K) KAiT-fcSdirjWi L</\ z.(OXo 

»*«3j:tfllMB*ffiWW»©tmtt. 3W/ (m • K) 



(ID 

tt»©*3g^*H5 i k *s-e^ 5. 
[00 5 0] *36W©JB40»«6fc«53t#i6«fcJ3ir^ 

So 

io [00 5 1] #»H©84©^1»te«a3te*3£BfcJSV* 

r, ntm&nwb. m&H*mtks mu-smkit, m 

ttfttttt* J: 9 I6i±**5 - i: 5o 
[0 0 5 2] i©»#K*SV^, BUfEig^iM 

ie«## t ©ro©KraaswBi»e*tt«#JH-cai* six 
&b&ftnttb<Dm&mm&&&zfcib, yt&mmmx 

[0 0 5 3] 

[0 0 5 4] *3BW<0*4©»«8K«53t^tiiBfc*iV^ 

fcm&&m-& it tem&m&mm x-mfo s *t-c a r. t a* 

[0055] Sfc, ^<Ot#, mJlE-^J*. HulBiS^fgB 
[005 6] JfciOiS, l»lBfit»#f±. ffifB^xn 



f# gS! 2003-121937 (P2003-1 21 937A) 



21 

[0 0 5 7] #»?ll©84©^IBte«53fc^iS|tfc#^ 

*5it*s^rt6i:45. tot, XKMHEOStt S ft 
t=^5*sf**i-5r. t('<t^iiiK<73ffiT, Mlc, file 

5?* * * ^©^^|§<0®KSrl^±$-&5 r b # 

[0 0 5 8 j *mm<o&4(DMmz&z>ytmmwL\z.&^ 

^Lfct) LTfc.fc»r\, r<D«t5(c, 
Z> Z. b X\ ±ES»e*ai5fc*sJt **«IM#ttSrlftl±S* 
[0 0 5 9] *»W©!M©Jgttte#5##l6IBK*sv* 

[0060] y,±.\zi&'<tz.*3&w<D'm \ ~m4<nBm\z. 

rttfUTIBirfcS. 3t«*»e>»3tJ|CS:«-^rr. t 



(12) 

22 

til t&X-ZZtctb, Zfai?^? ?<D'hm<t*hmz> 
[00 6 1] £Me. rCT-o^^i!, 

is»* IA\, $ fete, mfia^ggi: HMffi)t#^p D pfflg 

icffigufcfRS:. -^&&mm». t^iaotu^ 

* -ejRfc:J|M5*H: i o T^fS £ b *s-C# . 
3t3»«llB©?^HtiBSr*#<|fii±S*art*SBrtBi: 
*«. Sot, i£grtiS5©3fc£Pgg©^4fg/$s*# 

[00 6 2] 

20 mwDmmowm] tmimmmm sir. *%w<d 
-mffiMm&mffi\zm<5^xitLm-i-2>. 
(1. /niJx^^ffl^i^) nun mimmmm 

■So ft##}KEI3«\ HI 1 Oti^^oi?!^ l © 
7" y /<—>r—7. 2 1 $r^l- LfcEU HUH 03©^*» 
f,v-/VKS8 0, K7^^-K9 0> fci^SB 
B&4 7 2&ft^X&JjWfrb&tm. E15 tt v HI 4© 

<5'$r1i^i-5^tt? 3 ©gBp p D4, 2 1. 8 0, 9 0, 4 7 
2^COV^T{4. KTfcBftt?. 
[00 6 3] HI 1 /iV^ L05 {-4oV x T^ T'uv'^^^l 

[00 6 4] fl-^-x 2 -tH-Pix]KieSM4«aJWd> 
40 nTI/^-5o ^tuf><oy— ^. 2 1 . 2 311 SWC^v^ 

sssjvtt^o w^t. Km*-* 2 ^w^-rsf^e 

1, Mg, T i ^wil. ^x>- 
Xf4> A-*y77'f^-, *— 

/fx-7"So*-#y7 7-^SA$-frrt«tJ!g (# 
•j*— jH^— jKy 7x=wyf^77-< K, J^^fl* 

so -*2 i ^etjiisat aT-f-xi&mtLt txt 
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[0 0 6 5] T s"<— ^— 7. 2 1 li, -hffigB 2 1 1 i: , 
■Z<Dmffl\zW}bhtcm&1®2 12i, WffiSi5 2 1 3 
t. JEffi&5 2 1 4-e^$*vT^5c ±B5SB2 1 1 Offi 

ffiJt)#ltfctuT^5o ^fc, ±ffigB2 1 lK^T, 7 
>7 m *'<—2 4<DMJjiaZ. S?I/VX4 6<D-hffiW# 
jJSSrtau/t«J^jBJ2 1 1 A^Klt&tb. S?^X4 6 

J: 5 fc<Co"CV N <5 0 r<0^a5 2 1 lA©f* 
fiiKitt, lAfl^^A^Stfftlt&tuTV^S. jEffigiS2 1 
4ti\ IWBT S"*— * 2 1<D®XU2 1 lAtlt 
LfcA?LMP 2 1 2 ASrdK., r©MMn2 12AI: 

*j-j£lt&^u>X4 eassttsfe-c^s. crojEsgc 

2 14(C*JINT, &?Uf|P 2 1 2 AifiKfcfflflfcttU o 
2 3itM$MMP 2 12 B^fiL 
rro#^P2 12Bli, rtgC^mM^-^ y h 3 

(#5Wi/u-^2 6 nnmizte, pt-^ 2 3 kjs 

9tttt?>;fx-t^3) . 

[0 0 6 6] D7- >r— J*2 3fi, H£ffig|52 3 1 i:, 
<DJiHtc|£tt ibHfcftiiBgB 2 3 2*5j;tFWffi^2 3 3 h 
tMJtlt^i. jKffigR2 3 1 ©Stl^ftiJtCtt, Xni? 
~7*1 £186 LTft^iB^^B-a-^S: 

1?5tt«IWi««2 7^ttbHTV^ 0 JiESgi5 
2 3 1 ^*fiiJ©-*C0ffiST5lCI4. 7°v*y^7? 1 (DSIJ^ 

*WS^S*J©tfc«WR** 2 8 #Rtt btb, 
te^OfSSB^tt, VT7y V2 3 1 AriSfgtf fctLT^ 
5. fcfc*U !)77yh231Ali > teSSr^Si-S^ 

SHoiP 2 3 1 Bas&ttkfrLTI^i. — ^©{RlffigB 2 3 2 

tfXDSfttlFB 2 3 2 AastS:ttibivCl^5, 
[0067] r<Dj;5 >WMR4r-x 2 tf>— ^©ffiUSaffiiJ^ 
fcl^Tfi, T tr— 7 2 1 fcWoT-^ 2 3 

cD#{|iJffigB 2 1 2, 2 3 2 \Z\i y K/W 2 9 Sr±fiiJt- 

h2A (H2) *SR»t5>*b-C^5. 4fc. *Hge>7— *2 
©^ffiffi'Jl-fi, T y 2 1 cD^ffiSC 2 1 3 t o 

T— J T—7 2 3<£>1¥ffig62 3 3l:!?oTiD Lfc-f 
— 7ai — ^g|52 Btf&tfblX. ~<D4l/'? — 7* — X& 

2Brttli^y^-7i-^*^<-2 1 5^itP>^ % 

^y^-7x-7*A-2 l ScDrtSMRiHcfi, 

x. — 7%2 BcO^MffliJtCli, =&1T3agB2 13, 2 3 3 
IdgfoT^ fc'-#JL2 Cfcit/K^P 2 D#is:tt kfr-c 
l^So wCO^ ^©Sfc^P 2 Dli, (*9ge©1gjia3.= y h 3 



(13) 
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[006 8] m»»=- y h 3 fi, El 4 (d^-fJ: 5 fc> 8 

jg3 i maE3 \(omi\^m.^t^7^7'mmm% 

('<77h) 3 2 tT?flfric£;»XTl^5 0 ®M3 ltt, S 

m^-y^m i,xmi&£thtcw,t>*7 ^mmmiz 3 

2^»K9-f^<— #—K9 0 (El 3) ^iceygf 5 fc<OT? 

^33 (0 2) 4Jt*.-CV^S. 7>-7°m®®1&3 2 
tt» tt**tt3*~=y h4©5t^7V^4 1 lK«£rr 
10 £ *>©-?*>?>„ 

[0 0 6 9] y h 4 «\ 04, 1216, 1217 \Z.tf 

i-J:5l-> 7tJ!l7>-7 B 4 1 lfrtb!HmiSixtiftJ&&. * 

^4 2, ^-m4 3> S^#gf4 4, fe 
-&^3t^*^ Lt©i'D^^^o>f^7yXA4 5 
(El 7) . *S«tt^«;93t^i: LT©g?l^yX4 6£ 

[0 0 7 0] rH^milS^-^-y h 3*$J:t^3fe*3-=y h 
20 4»i. ±TSr^tfJ^fflc07'^5:Sli<Oi/— ^KK8 0 (El 
3 V El 5) T*S^HTJo<9, :W:iot, 

[00 7 1] (2. 3te#3R<0fiMBfcflMO EI4. E171C 

14 4 *i*t5 3ttO«6^A'4 4 1 (* % », W 
Cfe^;tt^-?-^*^ffi/^^^4 41R, 441 G, 4 

feW3t#5ST-fc«?, *^3g«4 13t, VaiUlsXTU 
4 4 1 8 t , /v^ Sr^tf ^ 2 K4 1 

so 4t, <S)tM ; F4 15>, ^l3yryfuyX4 
16t v SW?7-424t> l2 3yfytl^>'X4 
1 9 i:Sritx.Tl/^ c 

[0 0 7 2] rtt?>CD^*>, %K$lflC4 1 3 tt\ JJc^t^ 
0*H*r«*HJi-*»lt«ll[fc LT^3tj!R7>^4 1 1 

t5!>7^^412t Sr^-f-^c *l7 >-7"4 1 1 t 

4 1 2 t LTIi> i*%E@,$rffll^TV^-S„ ^E^O 
40 fe v iptf^ti/yX (Pfll/yX) ir^tctSRS^Srffl^T 

[0 0 7 3] ^1 l/yX7 W418 »±, Jt«l*-|fil^fj 

y/4 1 1 d>bWm$n*3t*:5r, 

ILT^S. =&-/hu-yX(0^fl5^»i. JK^/-;^/W4 4 

JgWT*-^ SJt («t«tco^<OW:^) AM : 3 "Cfc 
so ^/huyXcOT^.^^ hitt>4 : 3 \z.Wlfe1r 
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[00 74] W,2 l/yX7 K414lt fill U^XT 
W4 1 8i«&Pi^5rtLTtJ^ /jM/VXaW 

yX7W 4 1411, fgl ayf>'tl'yX4 1 6*iJ: 
3yf>ti'VX4 19 tt tic, fg i uyxr 

K4 18 (O^/M/^XcD^^^fB/^/^4 4 1 ±{i^ 
[0 0 7 5] flS3fc^&§ii^4 1 511 fg2 WVXTU-T 

4i4if i 3yfyfi^yX4 1 6 twrai-EgSft 

5ii t>l-, IS 2 I^VXTM 4 1 4i-^ti=7 S 
fc£*vr^5„ r©J:5^*»*^4 l 5li, J#2 
yy/7W4 l 4*>6©ft£i««©{Ift3fc^&-f 

[0 0 7 6] ^^^^4 1 Stiotl 

kyX4 l 6 *iJ;u^2 ayfytV'yX4 l 9tJ;o 

-Cft^^J(C«^)t^^e 4 4 ©iSS./^/V 4 4 1 R , 4 

4 i g, 4 4 1 B±t'«isfig^^5, uytK^m-r 
z>#4 -^(om^^^m v ^fc^o ^ ^ i m 

W*TZ>%M=7^-?A 1 1 *^cD3tWI5t?^^Uffli-?> 
tlt\ <I^m*T-4 1 5Srffl^5 
lei <9, )tl7y/4 1 l/4^coWm*Srl5lsf 1« 

m*m>#>x^z><, ioi 5 4 i 5 

H, £ *ftfl$&l¥8 -3 04 7 3 9 *^«K|g^S*t 

[0 0 7 7] fe^i3tf*4 2li, 2^©^-r^n^.y 
^57-42 1, 4 22t, Rtt$7-4 2 3 i £{i 
X.. ^?o^. 7 ^ ;y-4 2 1, 4 2 2 td J: *) -f ^f 1 

[00 7 8] y U— 4 3 ft, A*H»J l/yX4 3 

I, !)U-l/yX4 3 3 1 *5.tO!Ktt5 7-4 3 2, 4 

*t*i'M'*4 4 1 B ttWe&WL-CV**. 
[0 0 7 9] r©{g, fe»i3fcf»4 2W^^B^s/ 
^^7-421TU ^yf^l/-^«#!41i» 

7-4 2 1l:iot5Wlfc*Mlt R#t?7-4 2 
3T?R#tU ;vKuyX4 1 7£riio-r<I)ttg4 

4 2-e«**(fi]>i5^-5x.^nfc#, alifefflWftA/^^ 
44 1RI:it5. r<D7-f-/VhVyX4 17ll, ^ 
2 uyX7W 4 1 4A»^StW$ixfc i S-gB^*miSr ; E:CD 

4 41G, 4 4 1 BW^tA^tffiiJI-ISHt ^>Hfc 



7^-;wKu-yX4 i 7 tPifil-efcSo 

[0 0 8 0] ^-f^cW i/^ $7 — 4 2 1$rigilLfcW 

4 2 2\zXoXR!Hh. 7-f-^Kl/yX4 1 7Sriio 
T{B*&4 4 2-effl3t#fa#-t5*feftfc«» iit&ffl© 
/V 4 4 1 GUUg-TS. — W&fttt^-Y * P 
^^57-42 2£igi®LTy ft^SU 3£il 
9. /vh*l^vX4 1 7§ri§o-ttiS3fr&4 4 

2 ^(|**|iil^^5xttfe*I»M^/V4 4 1 B 
fc*f"S. #fe*my 3t^3R4 3*Sffl^fe^ 

TV>3©H, W#j£©ftg©S£tf s te©&7t©#;£§*£ 

5rWlhi-5fc*T?fe5o i"^^*.. Att{S!|l^X4 3 1 
iCAttLfcgB^^Sr^co^^, 7^-;wKwyX4 1 
7\z.&.z.%tc>bX'hZ>„ 

[0 0 8 1] m»7t#^S4 4 tt, 3«C<03t^P»et 
LTcDJKA/^/V-4 4 1 R, 4 4 1 G, 44 1B^ii 
TV^5, ffifi/^4 4 1R, 44 1G, 44 1 Bit, 
#J;Ltf, ^y ->y ayTFT^ y*f--y?%=f'h LT 
fflV^cfcWC'fc!), #,^l«t3fe#^4 2-e^«t$nfc#fe 
ftft, *«ft^A'4 4 1R 1 441 G, 441Bt: 
*u?> ©ftiKAttfllltJ itfttWWcfc 5<I3fc& 4 4 2 K £ 

[0 0 8 2] fe-&^7t^T-t LWo^^^B-f 
7^XyXA4 5lt 3ft©iS^/V4 4 1R, 4 4 
1 G, 4 4 1 B^fcltm^ttfcfeTtfel-^^HfcS^! 

D7y-{^P^y^7!IXA45lllt Tfe&%*WM-f 

4oroift7*u XA©#ii;fSotiiSx*t!;MJ 
jsKs^fc* R?wyX4 6a»e>atm£*v 

[0 0 8 3] £A±ttWUfc«-3t**4 1-45(1, HI 
4 7 2^TlEBffi#:4 7 1 »±» Hftte^ttgBWi- <t o 

^y7i = vyf/u77^K, ttAWJI)i«) ^jf^tt 
5 0 r<D3t#9Jfofflffi*4 7tt, Wi60#3t*aS4 1 
4~419. 421~423, 4 3 1-4 3 4, 
,<%,VA 41R. 441 G, 441 B <D}fcAttW^fi&Si 
$nfciE7t«4 4 2 Sr±*75^^7-C KSIfclKftiatfjt 
gC^^rlxm^»tbix/tT&l5^4 71t, T05g#4 
7 l<0±«R5©HPfll!lfcWai-5at*t©±»*#4 7 2i: 
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/W4 4 1R, 4 4 1G, 4 4 1 Btm'Otttf hixfc? n 
v( yt-fV XA4 5ri5@£$*i,-0^o 
[00 8 4] ( 3 .. ft£ffltitf) *iat»iO/o 5?* * 

44 1R, 4 4 1G, 4 4 1 Bfc££flMOT-£A<*A'tt 
£P»A£, %M9>?4 1 lSr±tC?&ip-f-S7^^*P 

10 0 8 5] *i\ /<*A*ftffl3RAK:-D^-C» EI 2, 0 
4, 0 5Srffl^Tf&IS-t-£. /^/H»a3RAT?tt» W 
UZ/XA 6<DjS5iS!»c:gaa$H7c:— M«o->a .^7 7 y5 
1. 5 2^fflV>fetVTI/^. •>o;/37rV5 1, 5 2 
KJloTTffi^mD 2 3 1 Bd»g>ft3l&Jxfcfe*P£ft 
tt« ffifi^V4 4 1 R, 4 4 1G, 441Bit©)t 
mA«t<l!l*5J:0 ? ltmffll^fc5<l7t«4 4 2 (0 7) t & 
T#;6^±;£Kfal7T#^L7cfJL K?>f /<— tf— K9 
0 (0 3) ©Tffi*iWHL*#bM#Wtt©*i«tl|5*7 
T >5 3{Wfc**fc*b. Mffi{BI<O^P2 1 2B(IH3) 

[0 0 8 6] &t£, V^jftSP^BKoi^T, B4 4^ 

= S> h 4<OTBICS:»tf>tl / fcv'n y37r>5 4tfSJHV» 

PjtuTi/^o v/P5'377y5 4i:J;ot?l#Stf)ii 

fc^D^x^;? i rt<o^ip^(i, ±ase^4 7 2\zn 

ttt>nfclH^L^^0flPgiJ*^7t^gCp H pfflffif*4 7I*|K 
A9&3k S2UyX7W4 14 (07) teXUmft. 
»l?4 1 5 (07) raSriiio-crix^Srfn-iULfc 

TgBS#4 7 1 <om%Wffla 4 7 1 A^ibtHT^v' 
n y 3 7 7 V5 4»d«3l£*v i±#m£;h,5o p±#W£ 
tbfc^^Mli, Tg&g#4 7 1 (OV&n.mma 4 7 1 B 



*»&W«3te^«iftffl*fM 7rtfcA9, 3MR&K4 1 3 
(07) rt»CAf?iiA/t?7tM7y7°4 1 1 (07) 

tl77>'5 3tJ;oT#^P2 12B (0 3) 7i>ib# 

[0 0 8 7] ZhK. m^*0mcfro^T, i4S:ffl 

l*e>*Lfc*iilE!Rft7 7' V5 5*5ffl^bix5 0 «Mt7 
7^5 SfcJ:oTflffl5««>!a*D2D*»fe!»5l*ix*:ft 
*P3B»tt, ®a£ 3 lia.fctf^VTniBlblllfcS 2£#ifll, 
fcm. «L<Dft£PSttA, B&Mft£. ««M77X5 
3liJ;oT#lP2 12B (03) A»<bgMe( 
[00 8 8] (4. 7fc^3£S<0#?ii) «TtCtt. 0 8ft 

So $tei\ 0 8 1^^-t-J: e><-, 3t¥««tt, ^D^yw" 

XA4 5o±T^ffi (7t3cAMa£Ei£g-r*-*t<oa& 



2* 

ffi) l:i^^tl5-&S4 4 5t < &ij£f B ^*/W4 4 1 
R, 4 4 1G, 44 1Bi, «fi^H4 1R, 4 
4 1G, 4 4 1 BSrHX^-t-S«^#4 4 3 fiM$#4 
4 3 t^!4 4 5#Jffi<t©ffi£^e£;h,5{£»l*4 4 
6 b&ffiZ-Xmj&Z*iXl^Z> 0 /«f:Jb\ 0 8T*fi, 0£f8f 
mit-tZtztb\C 4 4 1 , {££f#4 43, S 

f#gBlt4 4 6 5r&lofo©^LT^5. mfe<Og 
i44 1, 443, 446fi, Hl^lCfi, ? n ? 
D-f^7"!)Xi,45 (D^O 2 o©3tJKAI+iSffifc t K 
B£ft5. 09, 015, EH6t*5^Tt)|Sl« 

[008 9] *mmmx*te, ■&1445, 

8f&5*t4 4 6*Jj;UH£}$#4 4 3 t±, 

ai, Mg, t i*?z.tit><D&&. i%mm. 

— , *-jKyt/fa-^©*- 7-£r2IA 
^-frfcftfflg (=tfy7J-#^-K ^y7x=uyf/v7 
7-f K, i&AtftJIi^) Srfflv^TtAvv Sfc. 
»«-«>*m£ LT<i, |Rse^3W/ (m • K) U± 

<D&m (-g-^^^tp) tutftmmz&m-rsz. ti>w* 

LV\ 7P^^7D-f777'!)XA4 5(0-»W 
WT*fc57t#^7X(7)f^e^^, foO. 7W/(m- 
K) X-hZtclb, ^co4{ga«W^e^5r*"b-C^tv 

Si (a) |C % i€|f#3W/ (m • K) U 
±Ofl-»©-WSr*i-. *fc, *1 (b) tc, It^Mt 
LT, mef$^3W/ (m • K) <t t) h&^WPtOm 

[0 0 9 0] 
[^1] 





W/Gn-K)) 


(a) 


Mg^& (AZ91D) 


72 


A1^^(ADC12) 


100 




42 




106 




16 


CoolPoly(RS007) 


3.5 


CoolPoly(RSOl2) 


10 


CoolPoly(RS008) 


3.5 


CooIPoly(D2) 


15 


(b) 




0.2 




0.2 




1. 38 



[009 1] SI (a) d^T, C o o 1 P o 1 y t 
II Cool Polymer tt<Df&e»g^#NiicDigjp D P 

tJ, SI (a) K^lffcf-mtt, t?®4 4 5, ^fifgBtt 
4 4 6*JiU5^#4 4 3<7)M^ft LTggffl 
^tt^JS^e^ffifliW-f!«JTfc-5„ SI (a) -C 
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[0 0 9 2] •£fffi4 4 5«U * D * d y 9 -f V 

XA4 5<0±TSIti£$tit*5t) > *JMMfcH:*D 

SEfctt, #f6]i-S±T©iB8M£*>fco-CQ!I*l5 4 4 5A# 
H&fc&ft, tg#B££*t3GMW*4 4 6 £-&ffi4 4 5 
t<Dffl\z K7-Y^— ^<DI**sHLii«)S J: 5fc)ico-C 
l^3„ SkiC, ^n^^-Y^a^ -y^yilXi>.4 5<©± 
ffifc@3t*ixfc-&ffi4 4 5 Kii. ft^BfcTSBWM 
7 1 {-H^-r-SfcfeO, BtttSU 4 5B&1&ffo£inX^ 

5. 

[00 9 3] El 1 3 id^i-J; 5 JC, **>*.*/W4 4 1 R 

^ixb©wKim«;w^S8tt*ax7>:TF 

%\mmt—-7/\s4 4 1 C^Mtf-O^, !^i!)S«4 4 1 
AS^I«4 4 1 E-hfctt, Sffr, 6 
CD/<S'^7*— 4 4 \ <0'<*As 

SrgiCfc*<-t-5fcJ6<D5tSiittB*a*4 4 1D#B* 
4 2W/ (m • K) , 9W/ (m • K) , 1 . 3 8W/ 

(m • k) -c-fcSo *mmmx\±. tmm&mm&L* 

ftV\ f»ItS4 4 1A, #ft££4 4 1 E©5 

*>, — #©£*E±fc:©*, ftgi&ttKS^ 4 1 D£R 
ttSJ; 9tcbTt^l\ Sfefc, *IMIS4 4 1 
Dtl«4 4 1A > 44 1EtOP3C, KWSMRttS * 

5. fc*5, 13 1 3«^©iaSB-ett, 3fcSiBtf:SMHR4 4 
1 Dte«B&£*vCV^„ 

[0094] El 1 3 (C^-Ti 5 »' . fiH$#4 4 3 fi, «- 
M/^;u4 4 1 R, 4 4 1 G, 4 4 1 B SrUXS-t'S'lX 
ttg|!44 4Al«rlrt5l!g«#*44 4Ai, [H]^## 
4 4 4 Atff^L«l»Lfc*M^/V4 4 1 R, 4 4 
1G, 44 1 B&JfffiBJgi-33a$«4 4 4B£d»kfc 
2>„ {fcfS#4 4 3tt, #JKS/^/V4 4 1 R, 4 

4 1 G, 4 4 1 B(D^|6]S«4 4 1 E^B*£nfc)ftg 

igtt^s^4 4 iD©^««rie»i-<5. -t it, 

4 4 3 <DHX*rtg|5 4 4 4 A 1 IC***/*-*^ 4 1 R, 4 
4 1 G, 4 4 1 B&tiSLllfi£tl2> 0 l&to£i%tz£i&&s<* 
^4 4 1R, 4 4 1 G, 44 1 B©/<^^St^t5 

ffili:iiHa»4 4 3C7>SB5m'b*vc*i'?. -tco 



30 

4 4 4At^tg4 4 4BtcD@^{4 > HI 9 lC^-f-«t 5 
^»«444B©&*WWfct9!tt/t7y^4 4 4D 
Dfl?K#ff4 4 4AO»lSratt0fK:i9:»7"/t7y^ff 

-g-g|54 4 4 C£<D&S\z£Vfr0 o 
[00 9 5] r^T?. 4 4 1 R, 441 

G, 4 4 1 Btt, ^#4 4 3<DMDgB4 4 3C-CSEffl 

y^;W4 4 1 R, 441G, 4 4 1 BOrwg|5^(C=S-6 

3tR, G. B^^A^ti, «£if#K^CTft^{$« 
figJH5o 3 fete. r©X»*R4 4 3B'©3tJtC*ta«a4» 

[00 9 6] {Rftffiti^ 4 6 W\ #«ft/^A'4 4 1 
R, 4 4 1G. 4 41BSr«l*-t-<5««f#4 4 3SriS«P 

4 6 At, r©jejg««t*4 4 6 A©egppw»e>3St9:£;h/ 

fct°V4 4 7Ai^ix.t^2>„ tV44 7A 

Jgfl^KtffM 4 6 A<DJS-eib3i&Htt*SV\, 
f>-4 4 7AC0|^ctt, 4oldPIfe-r, 2-oJU-tfe 
*btf fcV\, r. 4 4 6 f4, -&S4 4 5 tW&W 
44 3i:©P B 1(:j1-4LXV^, ««#frS*t4 4 6 OkV 
4 4 7 AtK*fffi!l©ffiffi^offi4 4 5 <D<B!lffi&c:g^@5t 
i«tt4 4 6©tV4 4 7Ai«^ 
#4 4 3©fl,4 4 3DtSr^Lt > {£flgB*t 4 4 6 t f£ 

Jffit4 4 3 tasSWCgM&BJt^HT^So 

^fls4 4 6AtC(±, U«t«*K:mj(^OHnlBS4 4 6B^ 

t<o±rmm^t>t^xmU4 4 6 

StbTfSo r<DP^DSP4 4 6 B(4. ^S^^4 4 
1R, 44 1G, 4 4 1 BWgf ^, #$I/^^4 4 
1R, 4 4 1 G, 4 4 1 BW®^^J&ffi*££*tJE&i~5o 

*7t, jeji5*R*tflE4 4 6 A©3tjwtmwi«ffiKi±» fly* 

#4 4 3i:l5)iit«» (Hi^«i»S) *SR»tfe*tTV^ 

[0 0 9 7] r:<oMPfflJ44 6BSrH5J:5K« 

£*4 4 6C«jn, r cD#-a-«4 4 6CII«^t 

m*m^x&*)tt\-)hMz<&%wi4 42^ mb^-^ 

*fcl±«#U:J:o-CB«$lx5. t°V4 4 7Att, *:V> 
*g^tg^*4 4 6 A/4^CDS;*>±^r) i|5c»S^^#4 
4 3(C^fiS,^nfc?L4 4 3D<t«5 t*:#<^$tuT*3 
t), #»fi/^V4 4 1R, 44 1G, 44 lB©§f 

*Kfi>'^^4 41 R, 441 G, 441B 
§B$t4 4 6 tCDr B 1{C^^5ti*$H5«t 5tio-CV^ 
5, r.©J:5<e«5t* J «f^»'&, i"*t>t>, t"V4 4 7 
A oS*S3i*IS*»5>5fe«t TBS Isl- icj^fiS; $ v 5 
^tclH, <*^#4 4 3 S:««r»W4 4 6 Lfc^ 
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i^T^iOJ^m^^K **) , &ft&4 4 3 i 
4 4 6 £ *B£-f-«tt**W« «»#4 4 3^ffi{C*ffi 
mJT?&& 9 , 4 4 1 ©fc^ffifctt* Lt L 

* 5 0 

[0 0 9 8] (5. %91toni^) gATfctt:, m 
1\ 

(a) *i\ ^d^^^d^7^7 , !JXA4 5©±T 

is) . 

(b) fi^fftt4 4 6 0||td-iR4 4 6CiCfltfr 
■f*J:5fc, «Bfc«4 4 2«rP5ifif l -'7 , SfcW**tt:J: 

or met- a «gft«@;exe) o 

(c) »^#4 4 3<0[MJ^#^4 4 4 A©lRiirtgB4 4 4 
A 1 l: 4 1 R, 441 G, 4 4 1 B $rl& 
Ifrf-S. ft##4 4 3©S}|S4 4 4B» 
fr#4 4 4 A©**/<*/i*A«4»?)» 9 WttT, 
^^4 4 1^ 44 1G, 4 4 1 BSr}fJBE@^LT 
f$M31-3o fc*b\ i^4 44A^<D^44 4B 
(DWOOtttft^ 3mWL4 4 4B<D7 4 4 4T)*mM 
##4 4 4A<D7 y?&-&U4 4 4 C lC#-^H"3 I it* 

[0 0 9 9] (d) #M^4 4 1R, 4 4 1 G, 
4 4 1 BS:*iasLfcfiH$#4 43©}i4 4 3DIC. fg* 
^Sr^bfe««fgB«-4 4 60^4 4 7 A&J¥A-f-£ 

(«##sg*x*i) „ 

(e) ism.4 4 5mm (yu*?^ tuj yfzf!) 

4 5 ©3t3tCXlt*a5«) «»«IW4 4 6co£V4 4 

(«Sfg|5^*XS) 0 Z.(Df$. <JjM$g|5**4 4 6tt, & 

(f) ««ffl*J5|?i!fl:4«tt-e, W^M4 1 
R, 44 1G, 4 4 1 (f£Ef|gX 
IS) . 

(g) #M^4 4 1R, 44 1G, 44 1BO& 

[0100] ( 6 . «ft'<*/KD(fc«H«E#ifc) ±12 
( f) «>ttefSSSxm^*JJt5«Kfi^/I-4 4 1 R, 4 
4 1 G, 4 4 1 BiOtttittt, VX?<r>XbK-'fsb. ft 
i\ g?^X4 6 (H7«) fc3E»i-ai**/<*A'4 
4 1 GKoi^-C. ^14 4 5fflUt5i:(*fifgB*}-4 4 6 t« 

4 4 3 £{SfM$gB«-4 4 6 £<9&-£gB, c40fy4 4 7 



(17) 
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g^u>X4 6<?33tf4^|fi]SrZ*|6j, rtUcB^-f-S 2 

Y¥®F*i ©steers) (e*-(6j) coiiS$ric*-rs. 7* 

-^^.fSSirtt, Ztofiftt. XttSrtf^i: UfcEHE* 
r&l (X9*(Sl) i:, YttSr^'6t LfcHJte*l6] (Y 0 * 
[6]) ©HSSrE*-f-S. T7-f> > hfltSEtt* ^14 4 
5t««p*Bfl-4 4 6.©5*>. -*©ffi«*H^Ufc*tl6 
T\ te*SrXfS*|6], Ytt*[6], 0 Ictb^-t":: t K 

f4. #**#4 4 3 bfflSt$&4 46©5^ -^OfiS 
[0101] ffife<Z>iiLfflZ.m&'<*/l'4 4 1 GSrHfiL 

km.. itsvY^r^ mn-mmx, &mm*mitz&z>. 

&mt Lt> -hffS£l3J«K:, «ft/-«^/U4 4 1 R, 4 4 

±iao®iitxe (d) , ( e ) x. mmmz-ft 

t5itft<#W5rSf U (f) <O^MWmi>m~T 
Lfcfc, ^14 4 5. «*SfgBt*4 4 6, tfc£r#4 4 3 £ 

[0 10 2] (7. 3t#§fi«©«t«-*fe) ±EOJ:5* 
XfeX— #it£fr1tWl&,/<*A'4 41R. 441G, 4 
4 1 B&XWvT.yj fuj XA4 5*^/i 

il0> Hll, 1314 Jd^-f-i 5 Ki, 

30 ^p^^^D^7^7 , yXA45©J:i OttAlfl 
l;5itLti^t5ffi) \z.mfe&Mz.ism.4 4 5<Dm^U 
4 4 5 B£r:fr LTTgBgtM 7 KO^gi5 4 7 3tc@£ 
$tt-CV-5o -0©^gl5 4 4 5 Bfi, |ll9»-*-t"J: 5 
fC N ^Pffiiat'^^T, E^i'Mttl L/c0O(D®b^4 4 5 
C^xiTV^So Hi l-^iai 4»c^-TJ;5^, 

#SogD4 4 5 C{Ctg(t?5tbfc^L?L4 4 5 D©5*>. mi 
Zt-Piffi.±.lc&>Z,-o<D%1t4 4 5 Dfl, *h&LfcBtttgB 
4 7 3fc|»»t?>*bfcffi:ll«lt«)ffl©^»4 7 4(C^$ 
tt, a5Zo^JL4 4 5Dtli 1 *tf£C Ufc^^glJ 4 7 

«o 3»C^$H5^v ; 4 7 5/65#ji$HSo EI 9 Id 

Tjk-tXolC, W.tt&4 4 5 BOtf^CDEg^M^tCfi. 

»»i*»::f^*#^ie«pLfiv^J:5k:» iSS*iE«ffflJ4 4 

[0 10 3] Tffl5g<*4 7 l©ft^ffl54 7 3 H\ 

El 1 0 , El 1 4 iz^-TX b TSBffi(*:4 7 1 K»lilS± 

I*] ic o t iSigs l fc n tttt * fc tttt co eg o <o 

tf*SB4 7 OroigBtC^ttlbHTV^o ^t, ^14 
4 5cD&ttgB4 4 5 B^TSBS#:4 7 1 ©6Wa54 7 3 
iC&Qtti-}bixK.Vt1&XUL, m&'<*/i'4 4 1 R. 4 4 
so 1G, 44 lBfcJ:^D^^?o/f 5 /^7'!JXi,4 
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[0 10 4] r©J: 5fcTl»ttfM 7 1 JC*5^-C, 
uyX4 6{RiJ©-o©/H^.§|5 4 7 6 tCte, g?wyX4 
Gmfem<0^y K£E4 9*5— tfcfc^tt fctvCt^So 
***g|54 7 6 14, ltO^#l«?l^VX4 6 K 
&34 9kl@££*LTt>, ~y KS54 9#«a»fcV*J: 5fc 

feSIKL-fc— <>(D/i?^gB4 7 6^(4, iT^fflKi&ofc 
Jt 4 7 7 (04, 010 fc— »©««Mf 4 7 
7£ft*LT0^) jWRttfcix, 7^-/VKfyX4 1 
7> ^^0^^^57-42 1, 4 22,X*HBJV^ 
X4 3 1, yt — U>X4 3 3 £4&i6S£tf fctfjCDftd*, 

■att^, ^n^.CD^M-4 7 7 t>^"^gi54 7 

6 t— fie££j$3;h'S aK*«4 7 6 -?*f» 

[0105] flil*. ±.&m&4 7 2 Kf4, El 1 1 \Z.tf?+ 
±5t, «S/^/M4 1R, 441 G, 441B (0 
8) fci^o^^?n^y^/yXA45 (08) 
lC*tJ& L.tc&ft\Z®Xm D 4 7 2 AjWRW fcH, TgBff 
#4 7 7 3{)r©MP4 7 2Ai>b* 

R, 441G, 44 1B*5<tO ! ^D7,^^n^.y^^ 
PXA4 5I4, ^fc&tt^4 4 5 B£*(i;tfc-£M4 4 5 
tCH^SttTV^Si 1 «t t) . TfttefM 7 1 tdiigBfil 
#4 7 2t>mQtftfhtlitVli&-Qi>. StttgB4 7 3\Ztt 
LT-&S4 4 5©J&ft8l5 4 4 5 B t #Jft-f S r. t 

[0 10 6] K»4 9 b-ft<D#xM4 

7 6 {CIS It bfrltMtfU 4 7 3 (4, 012 iz^-f-^ V/ 

yX4 6<o4 I '^ttx-xJ:i?l,±*tc:^RLTv^o - 

*V * d -y ? -7 V X-fc, 4 5{ft)i-?^mLfclS^U'>'X4 

6 cD*gf5 4 6 AO^ii^L, ¥ffi&-ei±Stft*B4 4 5 
B<D~;£cD$Bg|3 4 4 5 C*Sfi^-5*^ El^CDHKlft&^F 

[0 10 7] (8. *S6i6*<0J&iP«3ft) ETFK14, -t 

t&M-mmc£-oxyt^& l £>mmfr4 7K:Bj££*tfc3t 

^»«o»ai«3SK:oVN-cimi-5. 06, 010-0 
1 3lc^:-rj;5tc, T£Bg&4 7 1 ©J&ffi^fi, jfofl^ 
441R, 441G, 441B l;i*fJS LjtH®F/ri- 
K^WJWa 4 7 1 C*s»:»*e>Jt, r4xfeO!S^(B!lMP 4 

7 1 C*»5,3t^*B5fnffl««E4 7rt^SEA-T5^^/^il] 
&A (02, 05) T-0?&*|1^^T'>K^^^4 4 1 
R, 4 4 1 G, 4 4 1 BtsXXfZOytA&M. ttttJMC 
S5!S$ixfcffi3ttS4 4 2*5j^Sp$ti / ?. <) CWi^, M 
4 4 5<D*gffi«D— ^l^J5Sc£*WS:B0g|U 4 5 A&fitMB. 
<Dm&kt£Z1Z«> % «»*Btt4 4 6^-&ffi4 4 S^e*> 



(18) 

[0108] Cico^l, TgBg#4 7 1 CDTffitCtt, 
B&H.^J^<OS^<DlEJfE«4 7 8A^«tfetu, fi»£4 7 
8tK»T5>*t*:— tt<D±±.K4 7 8 A (^6 ft) ' 
«fiiJ^P4 7 1 Cd^Ji*{B!l^ffli-5«t 5WoT^ 
So fc*s, 01 1^14, £±Jf4 7 8 A5r-^«^T'^ 
LTfcSo =.^£©£±#4 7 8AU:J:tK 
4 4 1 R, 441G..441 B *5 4 UHSft^ 4 4 2 Sr^ 

10 So 

[0 10 9] 01 lftV>L01 3^*i^T, m. 

%WWl a 4 7 1 C ©/fig:© ? *>, 9 c * *V ^ o -y ? 
yyXA4 5{9J-e£>oT, ^o^WftjRAttffiKWft 
— JH*i:l£f4, TgBffi#4 7 1 ©jSEffi^fe*^ J:#o7t:£ 
±g&4 7 1 D^ttgLT*3 9, *0±*g»fi^n 
^y^n^f i/^7 , .!)XA4 5 ©Tffit-H^$*vff&ffi 
4 4 5<DT^ffitJe«L.T*5 9, T**»e>±^«}^*P 
TS5^4 7 1 OjS®*3J:U ; ^t3xy-i'^ D-f 

v9-/V XA4 5M©BSM*»biB*tfc< < tv 
20 /U4 4 1R, 441G, 4 4 1 BHd^^^o^ y 

^yy XA4 5<nffl<Dffimz.MAirZ>& 5Jc/io-cv\ 
[0 110] (9. $ l m&£ffia>3b$) ^©J;5** 
(D-&ffi4 4 5, -»l$gB«4 4 6, ^##4 4 3 14, 

t\ ^7c/7 p 4 1 1 fabmsiZhtcytmKx^x&m 

^;V4 4 1 R, 4 4 1 G, 4 4 1 B*?ffi%M4 4 2 
-?38£i-3?&£\ «^f#4 4 3~^gCW4 4 6— 
30 4 4 5CO)«lc2K/iSi-r tlCtoT, ffljSicftiR-fS ^ t 
dS-T-#5o ioT. #«fi^4 4 1R, 4 4 1 G, 
4 4 1 B&£TJm%&4 4 2 fabtomik < ]&*ftmirz> 

X*U%W.4 4 2<Dmt*V5it-tZ>Z.kftX*%Z><, 
«i^4 4 1R, 44 1G, 4 4 1 BCO^iPttffi 

m\ %m.v>zf4 1 KDKmzm^-tz.kfr-zimkte 

$t5:iiSf#5. $bl-*7t, ^#^eco^iP(cffl 

So 

[0 111] (2)^1445, 4M$ffitt4 4 6, ««P# 

4S^fe^k «Z«S) *#Ht£fcSfc»t>, ttfig 

(3 4 4 6^Kltfj*tfctr>'4 4 7At*»# 

4 4 3lC|S , ltbiX7 v c?L4 4 3 Dtd5, H!ie3l'ttSr ; fl'i"5 
«*?P)t-<toTEl^:$ttTV^cO-e, t^;V4 4 1 
R, 4 4 1G, 44 1B^fi)tfi4 42^±t5i5: 
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(4){S»SBtt4 4 6{Cfi. ^«4 4 6C«^h> 
rcD^f»4 4 6 Cfcflte-*-* J; ■tJ-^T-l'TStg 

4 6^A5-rr. t*5-e#5„ Ufc*So-C % «5*K4 4 2 

£-»4 4 6 Clc, «&4 4 

[0 112] (5)^#4 4 3t, &ftmt44 6t. 
^14 4 5 <t»i, ^e#ttSr^-f-^g!*?PJ»cJ:oX@^ 
£*VC^3 0 »H#4 4 3~«^W4 

4 6-^14 4 5-.©f^eit?rttibi-^o r©«t5^fll 

C6)T»»*4 7 1 Ofiffi(C^(tt.^7t®^«n 4 7 

1 CO-JiljtJcfi, TgBgfM 7 l wjSffi^bi:*>±^ 
ofcfi:±gB4 7 1 D^BLT*5f9, ^©.higglS 
tt^n^^^D^;/^^!)XA4 5<DTffil-@^$tu 
fc^!4 4 5<DT^Etia^LTl/^fc*, s<*/uftm 
*AOfta$«tt, 4 1 R, 4 4 1 G, 4 

4 1BHn^/-l'!!'0'fy^7'!)XA45 |8|©BitE|fc: 
5ftl^fc:SKAi--5o iot> fflfift/^A^ 4 1 R, 4 4 1 
G, 4 4 1 B^»-tOffliS*B5*«i* J: < ftifl-C£ *« 
[0 113] (7)£*l, 8ifoR4 7 8©£±)f 4 7 8 A 
^Kmffl!)^P4 7 1 CTS^i^tC^tbbT^Sfcfe, ft 
*0S^.SrT^fe±*-(D^^^4 4 1 R, 4 4 1 
G, 4 4 1 BfcJ:t^<S?t«4 4 2«fcflfc3*fc:3lErt-C#» 
ft*P2S*as**»i&fflttfM 7rttciitu5<OSrffilxT>l5 
S^4 4 1R, 4 4 1 G, 4 4 1 B-^-tWJIjSgBSr 
£9&35ff)£ft*p-Ct3o 

(8) £P>{C, ^14 4 5©i8ffi©-g&lC|!!]g&4 4 5 A# 
J£jft3*LTb*&£lb. &«FgB$t4 4 6 £-&JS4 4 5ffi!lffi 

towicBRMas-c**. «»a«-4 4 6©jejK« 

##4 4 6AfcfcQDgB4 4 6 N*S^$ttTV>5 fctf), 
Vm&4 4 3 t««f«Mt4 4 6i^ll:»5ft5. 
&ot\ TftK«e4 7 1 <Dj£ffiA^:£*> _htfSofc:>7;±S5 
4 7 1 Di:S2ifctg4 7 8(D^±>t4 7 8AtJ:oTT* 
d»e>±*lc*rtSixfcftaiSft«:itbfe»IHfcflEA*-& 
5^t>45-e^ s ttA/*-*^ 4 1 R, 441G, 44 1 
B*S«fctf«3fc«4 4 2 £ J: flSMaWKftUn?**. 

(9) tfc#tiM 4 3fi. B5f#fit4 4 4Ai:^S4 4 4 
Bfahffirfi.&il'X^^&tctb^ M^'^4 4 1R, 4 4 
1 G, 4 4 1 B*?®ft&.4 4 2 i. tfctStM 4 3iWgS 

4 4 1 R, 44 1G. 4 4 1 B -C3g£ Lfcj?&£, 



(19) 
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[0 114] Cff§2 5i|lS7f£<i) *5§^(D^2||J£ 

Mmzw.w-rz>o EiT©ta^Tii, mm^immwmt 
»i»iii:ttWf±«i»*fcf4ffi«Mt-*-«. mmimmjvm 

446Ai, ^©«0tS*t#:4 4 6 A<DEgpSA>^^I§:$ 
tltcH'^4 4 7 At £(SS. TV rtlCSLT^ ^2 
0SJfe««fc:j8l**3fcS£Klt-Ctt\ Ell 5(^$ix-5J:5 
fc, ««f«#-4 4 6^jEffiB&L^cOig3i:>t4 4 7 B £ 

, »icoi»Ttt, as i %m&mx*mm ufct 5 & 

^5: kfr-Simx&Z* M?ft&}K, r©®*7jt44 7B 
f±, WW4 4 6 AOHBSJcteeu ^©^«^ 
*4 4 6 A©»;ifiotSO!5J;5l^^^ #i£ 
^^^4 41R, 4 4 1 G, 441B &i&®irZ>i%ft 
1*4 4 3©*«fc(!M*raJ:5fc*j*$;ftT^5. 
X. eicK-44 7Bt«l##4 4 3<DSSffit!4S, *t€* 

20 4 4 7 Broffll, JgJKfctftfM 4 6 ACJR-CfcS&B 
fi&SV\, ®5tK-4 4 7 B«#:tt, 4ofcRbi\ 

2oj^±fctutfAv\ 

[0 115] r©.fc5 4#2SI»J&»K:.t;fttf» SIlH 
Jfe^«S©3i^x^fc«frfE(i)~<2) % (4) ~ (9) 

4 7 Biism^ffi^#:4 4 6 AO^IMJ^CtlLt* 
9, ttffi»*ttfr4 4 6A©*|IMftfcJBo-CiSO { <5J:5fc 
£R3*VC*S9, r«§4)t44 7Bt»44 3i: 

so M^^4 4 1 R, 44 1G, 4 4 1 B-^MftlS 

4 4 2TW5M, ^J*A<^5-f-rt*Splfg < t^ 

■So 4fc» lEa:>t4 4 7B^Sg^^4 4 6A©ISPS 
I^Sf^T^5(0f, 5^tcJ;oT?g^^/W4 4 1 
R, 4 4 1 G, 4 4 1 B-^<B)t«4 4 2lZ^-^htl?)i^ 

*><omm*mi-tz>zt&xz. .tor, **/<*/u4 

4 1R, 441G, 4 4 1 B-^<l^tg4 4 2©^^bfc 

[oi i6] {.mzmmmm) m^. *&w<D&3mM 
*o temzmw-fz* uT<om.wxte. mumimmmffit 
m&<ow&&£v ( m-mtiztem-&%-*ttLx, *<r> 

KfcttSft^S-tMi. «»»tt4 4 6»i, «»tR«# 
4 4 6At. r©Jg^tS^{*4 4 6 A<Z>EJnJ9»fe&R$ 
^cty4 4 7At«rfx.T^fc„ ihtMLt, ^3 
*lt»(8lc*sJt53t*»|fcH:. ID 1 6 «t 5 

^« «^gBW4 4 6*5, IEffiB&L^©SB5t>t4 4 7 C 

mimmMmtmmx-i>z. */t, 
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Cll, M^4 4 6A<D£PSg8#KH£gU rcDjg 

il« W/^V444 1R, 441 G. 4 4 1 B £Jft 

V^o *fc, i<DM*>i-4 4 7C«¥?t&— 2t<£>i2l4, 
««««ff4 4 6 A<D-tt<DmkmCS:£*&LX}o 

4 6 AcD-M^at^Cft^Sr^LTI/^. -t LTiS^t 
it44 7C*«*S*M4 3©«SiEJ:as x f&e>gtt£*rT 
.to Tig* Six*. 

[oii7] z<D£itm3nMBmz£tit£, mm 
«s^flgoiftw-e^'<fc«triE(i)~(2), (4) ~ (9) 

4 7B*mBfoW:fc4 4 6 AOT^t^^tefiLT** 

i5 . mmmvt#4 4 6Ac»fioTW5 <t 5 ic 

^K*ix-C*J0, ^©jg4fr4 4 7Bi:«##4 4 3i: 

fc> M^/V4 4 1 R, 4 4 1 G, 44 1B J HI)frf£ 
442t*4t5»t, S**ft<i$«si-rii9S-Br«t4 

5. S=fc, 14^4 4 7B«Stft4 4 6AOS^ 

!Kr!EiZZi:l»ISJtftSS:*LTV^O-C, ^#443i 
fiH**«t4 4 6 i<088WS#&J:«J*#<-r;5Cii::9S-e 

[0118] 4 HJfe^ffi) *fc#3S9§ ©Sg 4 £ttfflg 

tu^pj pxij y?-?}) XA 4 5 ©±TMI OfcJfcA 
M^SSffi©^*) t-&l4 4 
4M$ft#4 4 6f±£ffi4 4 5{MaD£«*E9£$ 
tbT^fc. W>%Wl4 4 2«\ {fcf$a5#4 4 6<D 

«*i»4 4 6 CtWBS7 l -7'*fctt«*fflfcJ: (9 @££ 
iX-CV^fc. rtU»C*tU-C04HlS^|g-Cfi, fit»*R5»4 
4 6i^D^^^n^y?/i) XA4 5 WftjfcA&Hftl 
«6iBfc»UT«#HJ£S^ M445iJ^D^^^ 
D-f7^7'!iXA45 ©ftjfcAttaSE t &m.-tZ>-MV> 

[0119] Mrftm^. vhmmt 4 4 6 f4, ei 1 7 

-r«t *g^«^4 4 6At. r©J§Ifi^4 4 

6 AOEPSA>^3§K:$H7cf>-4 4 7 A^SMKS^Tl^ 
5. wO*g^«^4 4 6 AlC»±, £-S£.fI>^*/U4 4 1 
R. 44 1G, 4 4 1 BCDE&ff$/£SgJ&K:>ttJ&LT, J£ 
^coMPgC4 4 6 BfrBf&£h. VeM^.^4 4 6 A 
<E>±T<Di22^*S«fctfKlagl54 4 6 B (0 ±T©a!*fc«:. 



*MW*ttSS£!RiRi-««0fc#«4 4 6 L^»^S*tT 
TF u j i WV Film !7-f Kk'a-Aj 

i:!js-C#5J;5»wX«rB4 4 6M*s«^HTV^o - 
©£5 *3t*»flt«ORllK; «fc 9 s ttift^*^ 4 1 
R, 44 1G. 44 1 B-C£tfc*eW**tfltU y * 
— f<f*ss ^Srft/hi-TSrtt?, JESEH^b^tgi: 
U iftV^v h KJtSr#5r t^-Cti. Sfc, fig 
3ttS 442 ^c7^?n^ 5 /^7'!)XA4 5 <D)t 

o^ico^-cfi, se i mmmmx-mm ucip^t© 

Srffl ^ 5 r t & "IlgT'fc 5„ 

[0120] HI 7 i#IU *HJS;T2f§K#3 

^14 45^ «#JWSrfflV^TH3ei-5 (*1BSI 

e) . 

(b-l)*7t, ^BX^^o^y?ypXA45©)t 
JfcA*«Blfc+ifettfc<B3fc«4 4 2 fcWE^-^ttSfc 

(b-2)££>l-> &gfUtt4 4 6©S^ffi4 4 6MI:# 

(c) ^^4 4 3CD[U]^#{*:4 4 4 A0?JK^gC4 4 4 
All:#I4^/M4 1R, 44 1G, 4 4 1 B £HX 
iWi-a. «mM4 3W£#t£4 4 4B£Gfl^ 

#fle4 4 4AO«*^/HfAffll*»fe*9(+«*-C, #« 
S^M4 1R, 44 1G, 4 4 1 B£rj¥JE@5&LT 
^■TSo Jfc*i, [!!lf#ft:4 4 4A^©SM4 4 4B 
O&tJttttKJ:, S:4tS4 4 4 B©7 5 '^ 4 4 4D£rGfl» 
#ft:4 4 4 A© 7 y 4 4 4 CI^MtS - 

[0 12 1] (d)«S/^4 4 1R, 4 4 1 G. 4 
4 1 B«rlfc2gL.fc6M$#4 4 3<D?L4 4 3D(c^gPtt 
4 4 6©tf^4 4 7ASr«*JWi:i:t>fc»At-5 

(e)^B7^?o^y^i)XA4 5 <03t3tEA4t«ffi 

»^|t4 4 6©fy4 4 7A£fiR*MMoaS&El;i 

X^.4 5©3fe*A*t4SEfc?g3Bf$*5 
mmxfe) o M«W4 4 6I4. ^*^J(0*B 

«7J{-J;o-C, ^n^^p^y?^!)XA45©)t 

( f mmm&Tkmtttttmx'. *«*/<*/u4 4 1 r, 

4 4 1 G, 4 4 1 B<Dffi«£iSg-t-3 (feap^I 

e) . 

(g)*IS^4 4 1R, 44 1G, 44 1B©ttfi 
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S) . 

[0 12 2] _hE (f ) ©iflr(liIfiXS»CtS»t«*«fi 
^/M4 1R, 4 4 1G, 44 1B©tBlSli, K 

/^4 4 1Gtov^ s ^dx^^d^^7'!)X 
A 4 5©*3KA««8B5t(ft»«Btt4 4 6 irW^-ffiSrg 
Ebffit LT77^y V hWS (XftdfrlSj, Yffcfrl*], 6 
#fi©flfi) SrfTV\ &fS#4 4 3 t««f|R5«-4 46i 
(Dg^ffi, o* 9 4 4 7 AStt1-LT»»**5 1 1 
iaot> 7*-*^It (XW*|S], X9M Y0 

^nx^^n-fs/^T/yX.^ 5£{$MtgB*t4 4 6© 

«f«tf4 4 6©5t). -*©ffi11S:Hi&Ufc««-e, {tH 
^SrZffc^ft, Xfl^fft, Y9*|*|tlii*>tritJ:o 

1 GSrSgLfct, *•;/ hx7> hE 1 -^ 

tPHHtC, 4 4 1R, 4 4 1 Bffljifltti 

[0 12 3] Z.<D£5tem4mKJ&VUZ-X.ht£* EATO 
<fc 5^*d5fc5„ 

( 10) M4 4 5 , Qm%m4 4 6 , {£Jt#4 4 3 

t#f^;l'4 4 1R, 4 4 1 G, 44 IB, 3t^1fi 
«1S, «*«4 4 2 fttf#4 4 3~i 
»SP« 44 6~/yXi,4 5~fif44 5 ©KBfcJMBll- 
5rt^t?#5„ ±ot, ^fi^^^4 4 1 R, 4 4 

i g, 4 4 i b, yt^mmm. m%®.4 4 2i»e,s**A 

*fc, #ffifi^4^4 4 1 R, 4 4 1 G, 4 4 1 
*l7y7"4l 1 (D^tgSr^-r- 

(11) ^14 4 5, ftftftttt4 4 6, ftft#4 4 3/45 

[0 12 4] ( 1 2) 1%&mt4 4 eKsSlT-bftfcfV 
4 4 7AiK)t#4 4 3iZ.nVbtltcH4 4 3 DtAK 

fRie^+t & m-r femm k x o x mfe £ t > s © -c. 

fgfi/^4 4 1R, 4 4 1 G, 4 4 1 BX'&£.-t%?& 



(21) 

(1 3) tS«f#44 3. fitttfe&4 4 6. XyXA4 
5, ^*4 4 5fi. ifi^ttSrttSSfiiaotB 
J£S*LTV*<&. Z<D&m\te. fiH$#4 4 3~fiH*SlJ«- 
4 4 6~7'!)XA4 5—&M4 4 5 ^WfSie^SrttKj-r 

So 

(14) fM«A&4 4 6fe*ia*K:|9:»tfeixfc^«fB4 
10 4 6Mfi, &MWkfc4 4 6A<DXy Xi* 4 5fcS*$ 
tlZUftXiQ t>, XA4 5^6>fi6tv5^l6l, o* 

"C, yyXA4 5 ir3tflffi4 4 6MK@)££;h,5}t^3ff 
-^t^ffi, Ssg>t#^t^#4 4 3 t(DT$ 

fd. Km**"?**. t£oT, T»ie*4 7 l©fiffi*»fe 
*Lh1b&-otz.±±M4 7 lDk&mm4 7 8©fi:J:tf4 

nhffifflKMA&itZz.ttfX'Z, m&'<*^4 4 1 
R, 4 4 1G. 4 4 1 Bt$£Xfi?!tl£mtt£9%}m&)K 

20 ftrnx-zz* Sfc, *3feltjg«-ct±, US 1 <o3«ftj|g«© 
ttWTfJB^fcWC (6) , (7) , (9)-tlB«©M 

[0 12 5] ^D^y^^n-r .^7T'!)XA4 5 

&«#^3 4o©jaa:/!/XAf± v ^ 7 ^CJ:ot 

nxm^L-tL*). ^7^^o^.^7"!)Xi4 5 

30 irlctot. ft«f#4 4 3~^gCtt4 4 6~7'!JXA 
4 5~-&l4 4 5^©i6ii5J:^A-Xi:/j;»), 

XA4 5 W7t*A#ti«ffifc*f L-C^gP«"4 4 6 Sr@« 

fc, *|^JS^fl8T*fi, ^§B*t4 4 6(D$M4 4 6M 
»w|43t**l««SrH^LT*J9» UyM4 4 1\±tu* 

^5*5, ^ffi44 6MtC(i. 7t#tt^tg(75{^ 9 tC(S57t 
«4 4 2£@5^r;5<fcM;:LTt>&^o *fc, 
40 S4 4 OM^S^^ixSTt^^tix Tt^tt^tS^Tt 

[0126] *Hig^«gW«^gp«-4 4 6 ORtJ *) IC, 
JBl~JB3S16»llll©J:5*««fffl*t4 4 6 (1219, 1 
5, 16#J8) SrfflV>T<i7ttg4 4 2*?Sr««gBtt4 4 
6©ffi^»4 4 6C (i9, 15, 1 6#RS.) 1-0^1" 

-C. ±gB^S5*f4 4 6^cS<5^^T^#?>l^S^!)*^D^•9 

so mi~m3vmMBm(oi%ftm44 4 6»cs^^x 



♦#632003-121937 (P2003-1 21 937A) 



41 

S««PS«-4 4 6££^t*-C#e>ft.sab*fc#S£ iff 

[oi27] (is -mmern m^?tm<om 5 

•y ^ 7" y X A 4 5 co)fc3jCAatffiffiKffi«i^ffix-:/4 fc 
f±gM*£"]£ffl^-CB5££*K flM^gPfcU 4 6©«t 
#4 4 6Afi. fc&fflU^ 9 WJtSr 

t*s-e#5J: 5K£#ffi44 6M*s»fi8Sht^ft. r. 

Oj#i4 4 6M v 4 4 6Ml^j-t^tbT*Ji9 x <S5t 
t£4 4 2*Sj:t*fti£ttflMR!&^ ^l^e>©S:ifffi4 4 6 
M, 4 4 6M1 HBJ^S^TV^jS^, fg4<0|£ife»f§ 

[0128] 121 1 8 \Z7jk-tX o K % ««pgp«" 

4 4 6 ©JgJK«ttflE4 4 6 Afcfi, fe&ia**S «fc t* ±T 
ia^fw, -tH-f r ^l«S:^ffi4 4 6M*5<t^2W^ 
j|i4 4 6MiaSfl^£ftTV^ 0 ^10^c54 4 6 
M*><fctfSfS2<£>3tt£ffi4 4 6Mlfi, SE^&tftM 4 6 

S*fCV*S. ::T*> Sl^«4 4 6M(Cfi. fa% 
tS4 4 2 3*, ffiffi^-:/£fc»4&*#H££9B££;tV 
f2©JW4 4 6Mllif±. }t3Mfi«i&4 5 0 2^ B 

4 4 6 M&i 03^014 4 6 M 1 (Dm $^")fe^7£v Hzg 
4oTV^fc», «3t«4 4 2*5<tOf3t#M««4 5 0 

[oi 2 9] zcDXo^msmmMmK^tn-i. mm 

«4 4 2*5J:U?)t^«««4 5 0#fiH«tttt4 4 6 td@ 
«$ix2>ri:(cj;ip, 4 4 2 ft J: Wt**MMg 4 

5 0-e»^-f 5 4 4 6\Ztttti£ltZZ.ktf 
-Ct, <S3tl£4 4 2ftJ:tf3MMlMHS4 5 0Oft»» 

g|5*f4 4 6*5, I^*|Slffi^)i5 2iig(0^l4 
4 6M*5 < tl/^ffi4 4 6M1 Srd^LT^-Sfcfe. ffi3t 
£4 4 2*JJ:l/3t^M««4 5 0££*£5{£S-CGM$gl5 
tt4 4 6CSftt4rij! J t*5. Jtot, :/yXi»4 
5, <g?tS4 4 2. *fi««4 5 0 l «)t#4 4 3© 
BRMj&s-C**. ffiot, Ttttt#4 7 1 OJSE^ 



(22) 
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h±-hh^^tc±±U4 7 1 D i3i»!ctg4 7 8(DSl± < lt 
4 7 8 Ala o TT*i!i^±*tirt S Ji-fc^ft?r 

R, 44 1G, 44 1Bt5<ttf*f*^J:t)»«)t 
ftiPT'#3. fcft, J^I4 4 6M, 4 4 6M1IC1S 

«3S« (1/4«*R, l/2JSEft««p) , AftUi'X 
ltJi)ottIl\ SBl~|g3|li6^§cD&grg|5 
ft4 4 6C0^«9 tc, *mMBm<Di%&mt 4 4 6 SrflJiN 
10 t, i^l4 4 6M, 4 4 6Mlt*^i«ttSrB£ 

[0130] (i6 mm^m) *t*»woi e nis^ 

fc£jffi4 4 5#B££av.fS»as#4 4 6fi£ffi4 
4 5©«ffik:Sf*@Jt*tb-CV^ 9v7>¥<<9 
P-Ty^yyXA45li > ±ffitwB££*vfc&M4 4 5 

fc, {Rtttt&4 4 6 £fft«f#4 4 3 t f± % ^^4 4 
6\cm?htl*H?ls4 4 7Atffi«f#4 4 3tc|SUtbn 
fc?L4 4 4 4 6 t 4 4 3 

■itfEl^teaHJFBJfcSJvCV^fc. Sfelc, fiS3tt£4 4 2 
tt, ffi»W4 4 6 <D&-&ffi.4 4 6 CtC^ffix-^* It 

[0 13 1] rtvfc^-LT, fgemmwmxK. -&M4 

45»i, ^p^^^P^f;y^/!)XA4 5©TItO 
*@5e$*u, &9ux?y( 9tij yirrfy XA45li, 
Tffif-@^^Hfc^M4 4 5 Sr^ \,X^WM.t&4 7 1 
@5t£tuTi^-5„ ft«ftW*4 4 6(i, ^n^^-Y 

^p-f'^/yXA45 ©3t*7J»t*HBmB:«Sf#B3t 
«^f#4 4 3 tt, ^««rS8*t4 4 6 {C#?^^-<- 
t4 4 8A^ttif@]e$llTV^ 0 3£>fc, 
«44 2(i. ^B7^^n^^7'UXA45©)t* 

[0 13 2] Afl£«jt» 01 9»±SB6H«0K«K«5« 
|/^;V4 4 1R, 441G, 441Bi?D^^^ 

02 Of±-€r<omS:^ia* s *$ix'C^5. r^T\ WL& 
/^;M4 1R, 4 4 1 G, 4 4 1 B fi N "affi 4 4 5 (C 

4 5fC. ^#4 4 3> flM*«#*4 4 6, 
-t4 4 8 ASr*iJ>« LTffiJt) W»t bJltV^, 
so [0133] »^f#4 4 3 14, H***t7t^«*SJS 1 * 
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wmm-t. ^»«4 4 3B©3tjKjta««a5»cai*iR 

[0 13 4] &&m44 4 6t4, ii/^;V4 4 1 R, 
441G, 4 4 1 Btm®\&ft£iltc&&ft4 4 3$:& 

7t, ffcErSMm. ■&«P*fcHn»4 4 6B«MIB;t5. r. 
<O^P^B4 4 6 B{4, A 4 1 R, 4 4 1 

G, 44 1BWSf^ «I^4 4 1R, 44 1 
G, 4 4 1 B<BHfc»J*««i:#JS-t-5. W&WttA 4 

6W3tm#tm{iij«ffi}cf± N {^#4 4 3 tmmiz.^ m% 

[0135] fiM^ttft 4 4 6 ©3fcAlt«fctt#*r#4 4 
3<o«!l*Srfll5J:5Jc®riE**bfcfiScJt4 4 6Di» {£ 
*S««0*Sta«W<OiBS:3t»i-SX»Ji-4 4 6 K^J&£ 
tuTI/^o 3titffl{fi!l©^*MW-ttaiFS4 4 6 F 

^AM^Tl^S. rrotfigB4 4 6 Ffi, tn^m*? 
c( ?^^yXA4 5 ifiy#«5«"4 4 6 

4 1R, 44 1G, 4 4 1 B-^-troffliagBfcffiS^ttfc 

c5g)54 4 6 F(0±TffiffiJC v faxyjfaj y?7V 
X*4 6£©«teffi4 4 6G!ftSR«*e>;h/CV*3. eStf 
4 4 6DCD^(±li^$f4, #f?f#4 4 3 ©JPStCKff*? I, 
<, jgSl>i-4 4 6D©«$^lnjS$tt[*^#4 4 3<£>i85 
SKIS&ffl,^. jGA^4 4 6DOl'9«PaRgt±fil 

##4 4 3 ©<>g J; 9^/2: < LT^£> 0 ifc£M$4 
4 3 <D3fc#tmffi!lE t {R&S»T4 4 6 OftAWfflOffi t ©W 

3 4 4 6<Dfift)f4 4 6 D l*HR!ll?gffi5 t (O 

mia-tmm&ioit(Dt£#>(nT7 4 * v hm&m? y 

V^&RltSo $£>{C, &&Utt4 A 6<D&±ftA 4 6 
DrtdiJtr(i|4®4 4 6 E^ffc^ixT*;*) , :<Dil4 

4 6Et^4 4 3i:C^ fi^4 4 3^» 
*f4 4 6 fcSrH^-rSfcft.©^^^— y-4 4 8 A£i¥ 
A"C# 5i5t^oT^5. il4 4 6Eli 1 fe^tOSe 
£/t 4 4 6 D<30±TiiSSgB^c:^£*>^^^$^^-CV^^. o 

[0136] ^7^44 8 Af4, SKS/**^ 4 
1R, 44, 1G, 44 1B«fiI^ fcj;^ 
4 4 3 hW&UttA A 6 i<ogli^^fflv^^>^^5t>©t?fc 
3„ 4flicD«t>t^^— y-4 4 8 A#fflV>b*U 

T^S. «Df^-f44 8A(l, 1^ffi4 4 5, «^SB 
#4 4 6, fttt#4 4 3i PNH, JRe3ttt©4feJR*fcf± 
JKiei91!t0>*MB (#*L<f4^e3M£#3W/ (m • 
K) U±<Di>(D) iaoTMt5. ^CDip^JR^ 

ft&A A 3 t ms+t 4 4 6 £»tg#tCffl^ib:}x-5 t>© 



(23) 

4 3 £ fc J±«#»tt 446t iiSfllft^iSV * 
«£f#4 4 3 tffi}fW4 4 6©r B 1W^3i#^ 

4 3, GM$g5**4 4 6, ^^4 4 8^0^^ 

443, 446, 448A Srflffifei-Sfl-JftoJRyBgjBfiijjfc 
14, "C^^fcitt, ^.PX^^o^^^yyXA455r 

io [0 1 3 7] M4 4 5 fi, ■tOtf'-frgBK:^ n;*y-f ^ 
P^5'^^yXA4 5S:itT@tt5<)0-eS)5„ ■£ 
JS4 4 5J4, T§B»^4 7 1 (EI6) &ta J: o T 

[0 13 8] ^Utt^ffitCffiS^SBOftSt^ 
SsSrWiJH-*-*. 

(a) *1\ ^D^y-Y^o-Y -y^y XA4 5K*Jt 
«4 4 2Sr@*-f-5 (fift«SJ&Xfl) . 

(b) fa%M4 4 2*mM\sfc9v*?'( 9*4 yf? 
\)XJ»A 5^14 4 5<0«|»fe*|H::B*-*-5 

20 IS) c 

[0139] (c) *fc. ««*4 4 3©D!I«#*4 4 
4AKS£i&a<*A'4 4 1 R^lRSrti-^o -t©^, iSf3F# 
4 4 3 (DimfoA A A B &QflJfc*MM 4 4 A©jgf B ^ 
/H*A«a»e>*»){<t»*-C» «fi/^/U4 4 1 R, 4 4 1 
G, 4 4 1 B Sri|X*rt-r?>. W#*4 4 4A--© 

£tf&4 4 4 BO&tJttttte, 3t*Hg4 44B©7y^ 
4 4 4DSrDfl^#^4 4 4 A<D 7 y ? A A 4CI: 

S) „ 

30 [0 14 0] (d) ^t^T, ^''^^441 R, 44 
1 G, 4 4 1 B SntK**)^ LfcffcJ$#4 4 3 Sr, 
W4 4 6©fe*(D®*>t4 4 6Dratwl|RiWU, ^lt)t 4 
4 6K{C^«$-yr^ „ 
(e-1) ^fc, ^D^y^^n^ ? ^7'yXA45« 
ftjfcAltffiffiK, «^W4 4 6©g#14 4 6 G£, 
e#^)S:?>bT^#S-fr5 (»^gB«-S*Xg) . Z<D 
B#, «^g|5«-4 4 6tt, ^*Si]co^ffi3I^tcJ;oT, ^ 
D7^^B^^7"!JXA45 ©>t*A#t*ffiffit-** 

40 (e-2) igajt4 4 6 D©l*J«ffifc«J*Lfc**ffi4 4 
6Eift##4 4 3©^jHffi4 4 3 E t ©M^«»JWSr 
^*Lfc«^^-<— y-4 4 8 ASrffiA-rS C***— JUS 

tie) . r©^f, x^-t4 4 8Aii, mmm(o$im 

Sl^JtCioT, ^!4 4 6 Ei:^#4 4 3^I4 
4 3Ett«!tt5„ 

(f) ffiTO44 6t^ax^^n-i' ; .^ 

7 s V X A 4 5 <Dm&fc(0&%ffl t , ^-f - 4 4 8 

44 1R. 44 1G, 4 4 1 BCD{57:BSrlSSE-r^ 
so I8SXS) . 
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(g) M^4 4 1'R, 44 1G, 4 4 1 B©ftl 

m . 

[0141] ±fE ( f ) OteSPgiatCfctf £ * P * 
^^o-f S'^T'y XA4 5— ©^-fKiS/^A^ 4 1 
R, 44 1G, 4 4 1 B<D#rgpgfi y WTO J; 5 Kfr 

5. 5fci\ 6 (H74*) £jE*t-*-<5«ft'< 
^/V4 4 1 GlcoliT, ^nx^^P-f y^/IIXi 
4 5©7fc3tCAlt^Ei&#g|5*t4 4 6 £©gE*iH«:Stb 
iiU77^^vMI (Xtti^ifi], Yfcfcfrlfik 0* 
fa©HS) Srfrv\ i£f##4 4 3 £{SiM$gB*t4 4 6 £© 
8fra-ffi«r«*iS*5£ itCfcoT, 7*-*^i (Z 

A45Jr^W446©5*>< -7J©fe«£@5£Lfc 

«^#4 4 3 t«»SB«-4 4 6 © 5 -*©& 
««r@^Ufc*tlfi-e» flb*SrZW*|fil, Xe*a Y0 

mM*<*— V4 4 SAB:, ft^#4 4 3i)5^li§ 
»&5*t4 4 6©»#fc:#o-C» m 2 1 ©£cPP7J 

^©teRJcjfoS^/i^ 4 1 GfcpSLfcfL 
*S/^T, *j/h^-A > #*MMf-c, «l*MSrff<t: 
£■£3. fitili: l^T Lfc«I^^4 

4 lG*mmk UT, ±lBi:ISI«fc, M^4 4 1 
R, 4 4 1 B©<4Bf§«*i<fctf@S§rtT5. fiLh©»3fr 

xmtdtjv^x, ^#s«jfi x mi (ommMrnxmrnvtctD 

[0142] fc*5, *jftfi/^/l'4 4 1 R, 4 4 1 G, 
4 4 1 BO!>c7^?c-f •yfT'y XA4 5-M75&?) 

tf, S5*SWi: U-C^H^fflt^S*e-tt, ±sE©®jjfIfi 
(d) , (e-1) . (e-2) T\ tg*#j£;fl"f-<5 r 
£fc<#SBtt&g*U (f) ©tttlSis^Ttfe 
ft, ^D7^^D^ 7 ^^yXi>45 1 «^44 

6, 7^-t4 4 8A, *fc##4 4 3 *:¥mxmfe1rti 
t£^\ ±lE©»3iie (e-2) "CO:, 

4 4 6 D<DrtffliJffi»C^Lfc*4ffi4 4 6EtM#4 4 
3 ©*mffi4 4 3Ei <OKK&#ffl&&m Lfc^^^ 
— "f" 4 4 8 A SrffiA LT^fciJ\ ^*t>, ^##4 4 3© 
H-m t 4 4 6 D 1 0|lO<0|ftffl£fl^*tt&**!& 

3t*UT*3^T, ^WW**"!— - ^4 4 8A£JfA1" 

sj^Kuctav*. ^mmmmtmm<omm^mxm 
m&ft,%fanmmwm<o%^mm^^xh, mmxh 

5„ W±© <t 5 LT-fWfcSftfcttft^.fr/W 4 1 
R, 441G, 441Bi^n^y-f^D-f y ^7!)X 
A4 5I1 &.U<Dism 4 4 5 fljffl LTTSBffifr 4 7 1 
(El 6) KialMreBtfStb*. 

[0143] z(DXo^m6mmmmzxnt£ s $4© 



45 

SUfi^ffiOttWCiE^fcairtE (10) , (11) , (1 

3) tmm<D%}m*nz>z.kAi*imxibZo 

gP4*4 4 6J±, ^n^^^o-1'y^7'yXi45t© 
S^-ffi^(a<B4 4 6FSr«lx.-C48*), ^©fig&i:* n * 
^^n^5'^7'yXA45lCioT 1 CftfcWPtfllCgB 

44 1R, 4 4 1G, 44 1 B-^-tOlSliaSBtSlt^n 
©T? s ^^^^4 41 R, 441 G, 441 

*s«Tfifefc3teO ^ HK©lRl±Ki*-^-t-5. {fcjf#4 
4 3 <h jBS^H" 446Dt ©frl©^*^^^ 

mmx%mtz> ± 5 (Ci-Jxtf . {Rft#4 4 3 ifiHSSM* 
4 4 6 irO^B^JtS^Sc iot, 4 4 

1R, 44 1G, 4 4 1 BT?38£Lfd$ft£, 5fijS(c{fc*# 

«B*f4 4 6 Kwm-tz zt&x%, yt&mmm<D#iM%> 
rnxtt. mKommmmommx^tcmm (6) „ 

(7) , (9) iR*©»*&fc#i;i£as»tti-e*> 

[0144] Cm 7 3US^] JJcK*»WO» 7 HJ&fc 
«T©tft9§T\ ffifa£6 0&tt&1§2:|Rl& 

&ift«Bf±*** fcr±«iMbi-5. mum 6 mm%miz& 
vzyt^mmxa, mtrW4 4 3©«»ge$t4 4 6^o 

St«9rt-(tS:, &^n^*tV2o©^^-<— !^ 4 4 8 A 

fgftli, (21 2 2 ^fcfiHl 2 3 ti^$tu5 J; b (C, ^ 
^#4 4 3<D««fgBtt"4 4 6— ©^UMttSr. 
30 mio©«t^-t4 4 8BI;J:oTfiot^5„ 
UMft^'*— !^4 4 8 BSr|e37:M-4 4 6D<D 
mffi4 4 6 EO^:*lCipfcorgaBb, (S^f#4 4 3tJ 
it«R»lB5tt-4 4 6 i©«^-«Bt±T*H»fc»^UTV^ 

So ^wMKoffif&i*. m6mmrmtmmxh^ r 
©j:5ft«7ias»«[cj:^fi, ^ e o&Msjmt mm 

8 B$r^37:>t-4 4 6 D©#4ffi4 4 6 E©^*fC^fcoT 
ia*LT^5rtT% ei^^^— 1^4 4 8 Btift#4 
40 4 3 t©f«tWi^Oi5©t\ «»#4 4 3^fe 
4 8 B^©JMIM#4«tJ: 9 (Sl±^: 
ir^Bjtg-efct), iol, jSfi/^4 4 1R, 44 1 
G, 4 4 1 B©*aia*S:Se>fcl6l±S*5r. t^x*# 
5. 

[0145] [f? 8 mmmm) mz-mtw^w, 8 ^js^ 
mz&w-fz* ut<dw,wx\ mufsemmmmtmrn 
<Dmm*s£vm-&mci*m-&#t:ttvx. z<omm 

t/tulE^ 7 HJS^ffi-CJi. ««F#4 4 3 <D&ftMtt4 4 
so 6^-©@)^$: x i$t®ll : K^' <_ t4 4 8A, 44 8B 
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li. HI 2 4£7 v cfiEI2 5lZ7H£tiZ> J; 51c, %4%HSM 

m^5mmnmtmm. &ftm*4 4 6<d^#4 4 

3fi!)Wffi<DHPSlC?5fi$ttfct 0 >'4 4 7 At, &##4 
4 3(OEgiSt-Jf^L7 v c7L4 4 3 D i: <t o Ttr 5 <fc 5 lc 

ufc^5*B»i-5c ^tv^eo^tt. ms-mmwmt 

mmx3bZ 0 &}o, fc°V4 4 7 ACDfctt. 4o|cpgf> 
<DSfig;frftH, (b-2) <DI*£^?¥ftL&t\£3:Bfc 

w<nm9mmtemzm.m-rz<, ut<o®.wx-, huie^7 

L-T, ^^i¥*B^ltt§«(4«ll&*fci(4«!BS'ft:-r5„ fufESg 
1 ^Jfe^fi-BuEfg 8 H«ffi-Ct±, ^m^<^^4 4 
1R, 44 1G, 44 lB5r^f^fiF#44 3tt ) 
M^4 4 1R, 44 1G, 4 4 1 BSnCZ^-r-SM 
Bft#4 4 4 At. l&i^^fc&A^A^ 4 1 R, 4 
4 1G, 4 4 1 B£*fBEgj£-r-53d$«4 4 4 B blz£ 

ft. tfM3#4 4 3 F£r, #(ffi^;U4 4 1 R, 4 4 1 

g, 4 4 i B<o%*mm&&m-rz>wM&mz£<>xm 

^UV^„ -t LT> *<D%m\ttm*%¥fm4 4 4 BlC 
«fc t) Jf rt^< > GM$glS*t4 4 6 <Z>ftM£N| 

$57 MMmmtmrnxfoz* 

[oi4 6] 3=/i, *?liraifi£4g£3b¥«ff«>»&:#- 
«fef±, (c) 03t*flS!t«««rXe*s, DD^##U:J;o 
Xm&£1nZ>1%ftW4 4 3 FK. M/<^/U4 4 1 R, 
44 1G, 44 1 B*riMfrf5©*-ej*T-*-*jte«:8fc 

[0 14 7] r©±5ft&93©fe^f£lwj;ixtf, 316© 

^#4 4 3FSr. W^4 4 1R, 441G, 
4 4 1 B<D%7<Mm*%ft1rZmB&fr<D3i.^£.'oXm 

<, 3L&&4 4 4 B£@£i--3fctf><£>7 y^^Uf)^ 
mtti"). Dfl^#«J4 4 4AS:«t«3»^S«-^^fflbT 

4 1 R, 44 1G, 4 4 1 BJOSjggKfc^gBW 4 4 6 fZ® 
te-fSc f£oT. ffiA/'t*/^ 4 1 R, 4 4 1 G, 4 4 
lBd»?>«»lBt*4 4 6^O«ieie*sj:0ffiJS**t. ft 
MUMS** i 9 £ ^ 53b*4>#S r t is^fiB-c* 

5, *HJ£^flg}-fcl^T. jX"*— (^4 4 8 ASrffl^S w 
. ffcf**M 4 3 t{*^g|5«-4 4 6 t SrBjerSfll 

fi£t.^It6t?*)5.c ^e>«£-tt, ««rgc«4 4 6<Digic>t 

4 4 6D£, (fc*S#4 4 3 F<Dfl-/g|ffii Sr, 7^--^7^. 



(25) 

^4 4 1R, 44 1G, 44 lB©&iSr|^lLfc 
ft, «jeSW* 4 4 6 £««F#4 4 3t Sr«*?PJ^t?@3t 
i-Htfftlr^ &*#lfi, «*a«*/U4 4 l.R, 4 4 1 
G, 44 1 BO{M*:WaEi-SW»J:a*LT*Sl^t:, « 

[0148] as i_o mmMm') m^^m^m 1 o n 
ns^iRSriftM-r*. ut(d®.wxi-£. msM^musMn 

B-ltB»8*llS»l!8-?li, *«ft^A'4 4 1 R, 4 
4 1 G, 4 4 1 B Srfit»i"5«l*#4 4 3 tt, 
/M4 1R, 4 4 1 G, 4 4 1 B&J&iifrti-3|H]^*Hfc4 
4 4At> ra$WciSi/^4 4 1R, 4 4 1 G. 

4 4 l B«rttEBJ&rs5H«£4 4 4B&K:J:oT«bA 
&*VCI/\fc 0 r*U£*J-LT, 8?1 OjftSfc^liTffi, EI2 
8*7cif4|ll2 9tr^:$tv5<t 51-, ^#4 4 3G^ 
&Sfa/^;l'4 4 1 R, 4 4 1 G. 4 4 1 B <DjtK%$M 

[0 14 9] -tLT, SS^/l'4 4 1R, 4 4 1 G, 
4 4 1 B Sr^SBtt4 4 6 ©HXiW^M4 4 6 H^l&ifo'rtfc 
#U -t©*fi>*.*A<4 4 l R©3kAJttflJ&3a*KK:J: 
oT«J*^tvfc^#4 4 3G-e#JE@^LT^5, ^ 
«r«Kl <fc o -C*W£ $ tl5 443Gt ffc^gBW 4 4 

6i:fi, {fcfSfM 4 SG^tt^tbfc^s/^ 4 4 4Dt 
«^gP*T4 4 6K:Sitt£>*U7t7s'*&-g-|F&4 4 6 ItcO 

®$fmt4 4 6 JCfi, ig:£JM 4 6 DcDrt<HUlc;*--<— 1h 
30 4 4 8 A$rffAi"'5^ffi4 4 6 E;J5^^$ixTVNfc^ 
(El2 0#fl8) , *£ffi&tt<Pft&fttt*4 4 6tt, 

4 4 6 (O®^ 4 4 6 DtCtt, (*1^^4 4 6 cDfc^ffiiJ 
ffi^gmLfc»a?L4 4 6 J ■frWLttbixX^Z. 
t4 4 8Alt ^<DMMH4 4 6 J Sr^LT, «^S5*t 
4 4 6©»t,> SI/^H4 1R, 4 4 1 G, 4 
4 1 B<Dytmttiffiti£&mi4 4 6(DmM>^^4 4 1 
R, 4 4 1 G, 4 4 1 BfciJOffit ©Ffllcff A£3t,5c * 
^4 4 8 AtSil?L4 4 6 J f4, 3ofogl^tl 
40 -C^5* S , 2o, fc^lM44oW±T*fcoTt)1i^^ 

[0 15 0] **ft»»fc*»A>53t^KfllO»Jttt£AT 

(a) ^o^.^-i'^a^.y^T'y XA4 5<D)tmAttS» 
ffifcffl*«4 4 2Sr@*i-S «BJt«@3tX@) „ 

(b) <B)ttR4 4 2^g)^^tufc^ o^.^-r 

/!i XA 4 5 «r^!4 4 5 ©±it*Sl^@«t5 (t? 

(c) ?p^^^D^ y: ?7'pXA4 5©*$A^ffi 
so ffilC ftftaW4 4 6<0^i4 4 6G4i»t5 (tS 
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(d) VffiU&A 4 6<OlRiWSra4 4 6Hfd^/^/W 
441R, 441 G, 441B Srifc&l-S Ofc3EW3fifll 

.(e) J:oTHrt4*lfc«JW4 4 3 GfrM 

/^/M 4 1 R, 441G, 4 4 1 B<D)tAtt<fl!]^fc© 
<?Wtj\ «»»«-4 4 6©7s'^«^*BJ4 4 4C^7y 
^444 DSrfi^S*t, «6^A-4 4 1 R, 441 
G, 4 4 1 B£#JEH5t-r3 ({£»#£?* 1*1) . 

(f) «#»W4 4 6©fe&WffiKK»*bftfcHifi?L4 10 
4 6 J KMK*^— f-4 4 8 ASrtf AU #^W4 4 
6©ffi|^M4 1R, 441G, 44 1Bl®It 
®^/^/V?gS^/V4 4 1 R, 44 1G, 44 1 BO 

;V4 4 1 R, 4 4 1 G, 4 4 1 &<D®M. : $:W&1rZ> (•(£ 

(g) 3 (SMMWMfcl 

a) o 

[0 15 1] r©<t5*^l OSt*»*KiJ:Htf» ^6 

7t, A* 4 41 R, 441 G, 441 BtfSE^Hfc 

#gB*f4 4 6 KSSftW*. t¥oT, 4 1 

R. 44 1G, 4 4 1 Bd»e>^gBtt4 4 6— (D^^ 

[0152] cm 1 1 mmrnm'} 1 1 n 

XA4 5W^AW«ffi»J:*tUT@*LT^fc 0 itUd 

>tfU mi 1 3£66^f©-c»4, 9xx*#<urxx4~,ir-f\) 
XA4 5 ©3tJtCAlt4SSffif-> J±f?«3flfte^Oi«v^7 
T-rT^4 5 1 £@#U •?:<Ot7 7-l'7S4 5 1 
LT, {SJSSW4 4 eSr^P^y-Y^n^ y^^XA 
4 5©ft3tEA*«ffilw#LT@*$-&-CV*5. Aflc&K 
f±, [113 0 4fc(4Igl3 1 td^-TJ: 51-, ^n^^-r^a 

— 7 F *fctt»#jaSrffll^-C-i>-7r4'Tfi4 5 1 &B* 
U ^©f77^7S4 5 1 ^SMQlWL&'^'^ttfc « 
ftfcWffi^— :/*7mtt*ffl&ffl^-C«3frK4 4 2£fl£ 
9f«mTV*5. ««rSWt4 4 6<Oia»4 4 6 F 

Sr. «WCJ;ott77-l'7«4 5 1lc|tLT^ 

[0 15 3] $f>t;, 0 3 2 t-^-TJ; 5 1-. ■V-yy-iT 

ffi451t^!44 5 t«OB!llH]fc*He»S:*i-*«»?B 
? a4 vf/V XA4 5C^t*AttSSffitc:, f77-f7 *> 
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«4 5 1 Sr^Bx— 7 p *fcfiS*»JSrffl''^Te*bfc 
&s t77.-<7fi4 5 1 0lfttg4 4 2*mfc7-—7° 

S451 Sr^-L.T^«pgPW4 4 6 £^ a * y 

5, 1h7Tl'T«4 5 1, <*t#S&*t4 4 6, -&S4 4 5 
5o **5x -&ffi4 4 5 tir-7r-fTtS4 5 1 h?tW&% 

UT X t77-T7«4 5 1 -SrTSMHM 7 1 -E&@* 

[0154] i©j;5-4ii iiat^lBtitttf, Htrte 

-So ?P7^^n>fy^7yXi,4 5tiSS>'<^H 
4 1R, 44 1G, 4 4 1 B £ £>Rg©Sgg5r^Jffl Life/fr 
a»CJ6P?LT» «*/^A'4 4 1R. 4 4 1 G, 44 IB 
f+5fi©f$&£, ^#4 4 3~{*Mtt4 4 6rofy4 4 
7 A~flM$a«t4 46~t77-f7fi4 5 1-^14 4 
5~Tgm#4 7 l^ffilCfE^ilrTiim-f 3;Ii;^> 5 -C 
#.5fca^^ fctx.7'yXA4 5dSBK7^<DJt«e*)^ 
#*Wffi:^Xf9^Kt?fcoTtj, «&/<**'4 4 1 R, 
44 1G, 44 1 BCD^*P14lg5rA#<(^±$-&5^t 

fS<£>«fc5f^ ^7 7^TtS£#L-CGMfgWt4 4 6£r* 
p^^^P'fyi)'7 , !)XA4 5(D^*:Att*ffiffil-@* 

(4, I4~fl OHJfi^flglr'bigffl-rSrt^TtSc 

^<0J:5»--rntf, f4~^i oHJS^flg^*J^tt>, 
[0155] («i2 mmmffl &\Z.*&W<»% 1 2 ^ 

m&m&$LW-tz><> uT<Ds&wxt±, ffisszm6mMMm 
tm&vmnk&zvm— Mtt\azm-nnr&ttLx. * 

«flB^, fit«r«ttt4 4 6^H*$H-CV^ rtU-ttL. 
til 2|H(S»ttt?tt, H3 3 4fc»4H3 4K*UfcJ: 
^$B«-4 4 6»4, -^ffi4 4 5IC»LT@^^n 
T^5. $6>(C. ^|fi]-r5«ft«W4 4 6cD±SSgBI4, 
7U-AjgigaJM4 5 2iactife4^t^5. 

Uftnm&te. m6MMM1&tfflmxibZ>o 
[0 15 6] *Ht£^(cA^35t^««S!it^& 
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StTOi: *$*>-?*> 5. 

(a) tuxy-ltuj ^/!)XA4 5 ©3t3fcA#tJH 
Il««4 4 2 5;ift5 «!3te1£@5£ie) . 

(b) fi*«4 4 2#|fj}vfc^^^^^5'? 
7'!JXA4 5^ ^4 4 5(D±S4"*gB(c:@*-r2) 

(c) f!Mf#4 4 3<DWKWfc4 4 4AKW&'< 
^4 4 1R, 4 4 1G, 4 4 1 B $rlR*fl-T2.o 2 <b 

^jtt64 4 4 B*mg>'<*/1'4 4 1 R, 4 4 1 G, 
4 4 1 B<D3t#ttBfi'J^f J (HJ^#ft:4 4 4A(C®t9ttl7 
t, «S^4 4 1 R, 4 4 1G, 44 1BSr#JEg| 
jeLT&frrSo fc*>\ Dfl^#^©3SfSt£4 4 4B(0 
©•Jtiittt, ^«4 44B©77^4 44DW# 
#4 4 4 A<D7s/^#.-g-gB4 4 4 C fc^-g-f $ ^ i: t?tr 
5^i:^-e#5 (%&M§&|KfiM$X&) , 
[0 15 7] (e-D Ifc, ^!445©3*OS 
««fg5W4 4 6<Df^l4 4 6G£r, &«*1$rft 

( d - 1 ) £ t> fcl, ^Jftfetf tittQlOfiMtttttt 4 4 611 
IS) o :©7U- Ajgjgg|$$i-4 5 2ti^WVX4 6 

[0 15 8] (d-2) *PT, M/<*M4 1R 1 
44 1G. 4 4 1 B*HKiW««fL7t^#4 4 3 & 
t#g|5*t4 4 6(0t*©E4^4 4 6 DKHafeJtt U £^ 
>t4 4 6KJc3fi|$*5 («##i<S§«XfI) „ 

(e-2) E:£Jt4 4 6D©rt{8Jffi^j&Lfc&fffi4 4 
6 E b&WW4 4 3 (Dftffim 4 4 3 E b ©IBfcBaMflS: 
^*Lfc«^^-<— ^4 4 8 A&lfAi-3 C*"5— HS 
fig) . rcOB#, ^-t4 4 8AH: > ffi*#JW*ffi 
?S7J»-J:oX, ^fB5Et^#4 4 3©^Jlffi.4 4 3 E 
i: 

(f) SfclC, flW^^— !M 4 8AlC^fiT£;h,fc& 
#»!^*«flS**tlfi-C 4 4 1 R, 4 4 1 
G. 4 4 1 BOteBSrilg-rS (teBfUSXfg) . 

(g) M^H4 1R, 4 4 1 G, 44 1BCD{4B 

S) . #±<D*!iiXefc43^-C, «»»Jtt» ^lCO^lfe 
[0159] a±T*»i, ^14 4 5 , ft^gt»4 

4 6, m&m*4 5 2*mn&k >t#si{B 

M^Mlfc^, El 3 5^^-fJ; ^tihZ-ft 
&M\^itftM=>-~v Y4 6 OSrffl^TfcJ:^,, r©^-& 

(a) ^P^y-f;!'D^ ; ,?7'!)XA4 5 <D7tJ£A#t$SB 
B5K:«*«4 4 2 ?r@«i-5 (Wk%mmfeTM) „ 

(b) *<D&, <i7tffi4 4 2^@*$Hfci5'D^y-r^ 
n-f y^T-y X.A4 5SrfifcJK3.= i/ h 4 6 OOXTj^^ 
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#Al, ^ffi4 4 5<D±Bfi*ife»fcH*-*-3 

(c) <fc#*M 4 3©[U]^#^4 4 4A»Cffif B /-? 

^4 4 1R, 441G, 4 4 1 BSritK^i-^o £<b 
(C. £#«4 4 4 B4rttfi^A'4 4 1 R ©3fc#tttiffi!]/4> 
^0fl^#{^4 4 4 AfcltUttttT, SfciS^A^ 4 1 
R, 441G, 4 4 1 BSrftQEIS^LT&ftl-S,, /«£ 
*>\ DflJK#flE-.«?SJ^«4 4 4B©Sl9ft»ttt, £f#;& 
444B©7y^44 4 DSrHfl^f^M 4 4A(D7y? 

&-&M4 4 4C\cfa-%lrZ>z.bX?ioZbfrX%Z> 0fc 

(d-2) I^T, Sf B /^U4 4 1R, 4 4 1 G, 4 
4 1 BZI&tti&ft Ufc««F#4 4 3 fttflffifM 4 6 
©fc&CDe* 4 4 6DratCltX^L, ^>i-4 4 6Kt 

[0160] (e-2) iE*Jt4 4 6D©rt{ffiJffifr^j5g; 
L/b£fflS4 4 6 Eiftft#4 4 3©^Jlffi4 4 3 Eb<0 

mte&mm&ms 4 8 a-ts 

(^^-tgflS) 0 if 4 4 8 Afi, 

jlffi4 4 3 E £ Id^i-So 

(f) ^^'"J-t 4 4 8 Ata* SUfcS 

mm^m^t^mx. m&;<*^4 4 1 r, 441 

G, 4 4 1 B<7M£B£i§S1-;5 (filWllS) . 

(g) ffl.&/<*^4 4 1 R, 4 4 1 G, 4 4 1 BcO{4g 

m o ^©<t5^ x §l4 4 5*5j;(;«ilW4 4 6ii 

bttZ* Jfc:fe\ ^14 4 5, ^§P«"4 4 6, 

4 5 2«t^T$-M»t5Mtti< « r^fecD? 

[0161] /«£:|b\ #S5S>'^^4 4 1 R, 4 4 1 G, 
4 4 1 B©^C7^^P^;/^7 , !)XA4 5—©fef? 

(d-1) . (d-2) . (e-1') , (e-2) X' 

»*»t^t« i i 4< *«W*8t (f) ®te 

«W«Eas»TUfc«,'«»lBW4 4 6» ^-f44 8 
A, {fc*$#4 4 3 , Ji«SSl5W4 5 2 3r¥ffl T'H^i-Htt* 
S^. «#3WfcftitT» ft^Stt4 4 6^7U- 

Aii»|i«s«-4 5 2*, iat<Si|cj:*)«««jl-B*-t-5J: 
5fcUtt)Al». Xia^SSitX?! (e-2) X- 

^Vz>i-4 4 6 D<OrtftiJffi^^Lfc^ffi4 4 6 E b 
&##4 4 3tf>*HS)ffi4 4 3 E£©^(C^»^]^^L 
fc«S^-<— ^4 4 8 A^ffALT^fc^, i&ft 

#4 4 3co^/n£ie5i:>t4 4 6 d b<or^<r>mm^&m- 
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A«r*fjM-5J:5K:L-C<>ftir\ > *%Wm.h H>)«S<E>SS 

441R, 441G, 44 1BS^o^^^o^7 

*4 7 1 (1216) K:talMrCH*£*t3. 
[0 16 2] £©J:$*JBl 2StM0*HfcJ:fttf, JRl 
©ItSfe^fixtftW LfciitriE (D , (2) , (5) , 

(6) , (7) „ (9) Rflft6>aftfr#S £. k#H* 
5 0 flUtttfM 4 6(D±8fcgB£:7W-- AJi^§Btt 

4 5 2 i t K<fc 9 , «»»ft4 4 6 £gc/£(C 

ftftimrt^T^Stttl^ »Mtt4 4 6© 

5„ £ffi4 4 5 , fiH9tt#4 4 6 „ &&&& 4 5 

2 o 5 <H2 oSr-flcjftjg-f Jxtf , ib 

ift^4 4 1R, 44 1G, 4 4 1 BW^iflttlgSr 

4 3 4 4 6DtOPfl©iM^ietttt 
<fc 5 fc-f-tttf * fiM$#4 4 3 kvmim 

44 6t«t&ffit^S5 o iot, $t,&^M^V4 4 
1R, 44 1G, 4 4 1 B-e^^Lfc^Sr. atift£fiU$ 
tttt4 4 6 KtmtZ :tm> }fc^PSSg©#*P$J 

[0163] (^13 Hlfc^li) &fc;*3B9i©J& 1 3 3£ 

JS^ffi^tftWi-^o «Totftpj-e»±, Miami 2H1S^ 
mmm^n^^mmx^ vmw4 4 3 

4 4 6— W&UttttSr, &^tV^*tl-2 0(D#?^^.'<- 
t4 4 8AftTot^fc„ rfrU-^fLT, mi33U£ff2 
te(C*3Jt^3t^ex-(i, 111 3 6 3;7tttl2l3 7»^$tb 
5<fc5t^ «*S#4 4 3 4 4 6--.©© 19 frit 

Sr, -fefe-tti^'ift 1 o<D#?^^^<— ^4 4 8 BlcJ;oT 
Irot^S. ftDt^-t4 4 8BS:fi4 

>t4 4 6D(D^ffi4 4 6 EW^ft^^^o-CBaBL, {£ 
ff#4 4 3*5J:tje»»SlS»4 4 6 i <7>&-a-iH3£±TffigB 
KJBjfcLT^S. *SUfe^ffifc*J^Tt, HI3 8 

\Z.7frtZ o (C, ^14 4 5, ^#4 4 6 , it*£gB# 
4 5 2, £>3^!±, rn^cD5^T;h,a>2o£— 
JfJbfcj^^s-y h 4 7 OSr/fJ^actaSpTfig-efc-So 

»±«iWLfc«^©*j«*6mciiJ6*ifei±» ins 
mmmtmmx'h^o :©j:5 4«i3ist«j8i:j:n 

tf , ffilMS 1 2 HJfcflSflg i: RI«<D»*Sr»5 r t & ^Iffi 
T**>5o fe&^il^tL 1 o«^^^— ^4 4 8 B 

MMft*'*— *44 8 B SriSAK- 4 4 6D©#( 
S4 4 6E^ftlcj5fcotffifiL.t^5rit' > «^ 
4 8Bi«^#4 4 3i©g«i5^^ < 
ifif#4 4 3 i^S^^-t 4 4 8 B^O 



(28) 

1|/^4 4 1R, 4 4 1G, 44 1BCftJP^ 

[0164] [in mmmm) mz*%w<om 1 4 % 
is^** .times* 1 3His^fiT?j±, im$#4 43© 

«#*ttt4 4 6-«@S^ *»CO*«^'<-1»-4 4 8 
A, 4 4 8 BlCiotfiotV*. ^ft^ttLT, fl 
10 4H16^t?f4, 03 9*fcfi04O{c:^:-r«t5Jc, {% 
nUU4 4 6©M#4 4 3«©ffi©IHI«fc:£ie$ih,fc 
t°y44 7Ai, ^-dh°V4 4 7 A^M/^i--5^#4 
4 3 (DmrnzMrfc. LfcJL 443Di £*t|^ L-Xfr 0X0 

\z Ufc^*sffijti-5„ **u«*©flMif±* mi 2Htt§ 

«£ia«T?S>3. rw-C^4 4 7A©fiflt fttfft 
#4 4 6©HST?*.5&gtiJSV\> t < V4 4 7A© 

*f±. 4ofc«bi\ 2oP;±fctitfSt\ **5*H«I 
flSflgteJol^-Cb, 1214 1 IC^-f- J; 5 pfi4 4 5, & 
£fg&*t4 4 6. &&A&4 5 2, fc5VM±, ^tbfc©? 
20 *,^f H^2o5r-M»Lfc^3-= y h 4 7 0 Sr/B 

Sli&fcifctt, mi 2|gJi^«8tC*^3^Stt<OK^ 

m*mzmmxibzi>K (a -2) ©^#^»xeic 

*i^T, ^#4 4 3CO?L4 4 3DtC^«Fg|5W4 4 6<D 
kV4 4 7A^ gMttfcKifAt^^ (e- 

2) *i£*igaM!sv^a*£fca. 
[0 16 5] r©±5*»i lHJS^ffii-J;^^ fi 
2 mmmmt mm<o^m<o^ w, 1 ©3feK6««-ettw u 

fctfilS (3) iPIHio^fSri^ftS, 

30 [oi66] cm 1 5 mmmm &.K*&m<o% 1 5 n 

«§t^«<0«fit*JJ:t/lRl-gB«-tl4|SI-^Srf*LT, 

■t©»iW*iftPf4«i&*7tttttis<bi-«. twajBi 2 si 

J£7fi>l®~l!fTfElS 1 45B»»t8-CJ±, #Wft/ , «-*/i'4 4 1 
R. 44 1G. 44 1B5r»«ft5«tt#44 3lt IS 
ft/^;V4 4 1 R, 4 4 1 G, 4 4 1 B ^r^^i-^mM 
#{£4 4 4 At , JRiW$H^»cfi^-*/l'4 4 1 R. 44 
1G, 4 4 1 BSrJ¥JE@^i-5^«4 4 4BfdJ;oT 

MJtit^fc, rni^Lt, IB 1 5 |glfi«tt-<»tt, 

40 [114 2, 4 3K^$;ft3£5KfiM$#4 4 3F£, 

^<^/l'4 4 1 R, 44 1G, 4 4 1 B d)£AJH(R!J£3: 

Mffiffi'JSr WfEX«f« 4 4 4 B K X K> ^BM^ 5 wii 
< , ««ftt*f 4 4 6 (DI&MQffl 4 4 6 HtCji:^, 
#L-C^-5„ *HJfe^l-*5^Tl>, HI 3 8 

i-«fc?K, ^14 4 5, ftj««t94 4 6. **6SB«-4 5 
2. 4>«t>tt, rixib<0 9*>^-r^2 0(D— ftl&ML 
tz&M=>--v h4 7 OSrffl^Sriris^Ilg-CfoSo ^tv 

«^©«fiS;»i, mi 3mMBmkmmxh?>. *fc. * 

so sWS»«fc*»*»53t#fe»«©«Jt*«fett. (c) 
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4 3FIC, ffil^;V4 4 1R, 4 4 1 G, 4 4 IBS; 

[0167] r©j;5^i smmi&mz&tit£^ m 

fc, tfcfttM 4 3 FSr, #fl$^/^^4 4 1 R, 4 4 1 

g, 4 4 i &<D%A%m*ii.n-r%mteWfc<D^&-o 

-C«/£LT^3fctf>. ftlC^fcfgl~Jg8^1£IJffii<D 
#Q££»«4 4 4 BSr®5gi-5fc*(D7s/^#^gB^ 

Sift!?, Gfl^##4 4 4A£4 9^«WSM£fflLT 

4 1R, 441G, 4 4 1 B #EgHfcf#S5*t4 4 6 
ttt5, ftot^ j$|^;l'4 4 1R, 4 4 1 G, 4 4 
1 BA>ib&mi5*t4 4 6^<om&m*£'9<B:m£fr. tic 

mmm* x <o ft ±-r z t ^ 5 s^t^s ^ £ a* »imx*fo 

5, ^H^ffitti^T, ^4 4 8 ASrffl^^r 

£&<> {fct?F#4 4 3 i{fcfWf4 4 6 k*mfe1rZ>& 

446Dt ffcf£#4 4 3 FOfl-Mlffii Sr. 7*-*^ 

^4 4 1 R, 4 4 1G, 4 4 1 BO&SfcPSLfc 
S5M4 4 6 £{£fS#4 43t Sr«f#M«?THJfe 
-f-tbtf^^o &»#Jf4, 4 4 1 R, 4 4 1 

G, 4 4 1 B»feeSrPSi-5Sut-^LT*3^-C, & 

[01681 (Si6 -mmmm 1 6 n 

*©»j**lfti«»±***fctt«[ifr[l:i-<5. Suiami2^ 

*Sff?tS~iitriEJfS 1 4HJS^-ef4, #«*^*^4 4 1 
R, 44 1G, 4 4 1 B*1&ft-TZ,%ftW4 4 3 14, 
i^4 4 1R, 44 1G, 44 1 BSrJRffrfSiaJK 
#*4 4 4At > l|RiW§hfeM^l'4 4 1R, 44 
1G, 4 4 1 B§rSri¥JEia^-rSS:«f^4 4 4 B idi 

f4, 12 4 4*fcttia4 5K^£;h,SJ; 5 fc. «^4 4 

3 G£\ %rfe&'<%.fr4 4 1 R, 4 4 1 G, 441BO 

t\ >KS/n 0 ^/W4 41R, 441G, 441B 
tt4 4 6cDiCZ*ft^H4 4 6 H fOfciWfSM^ U ^cdSSIjA* 
^/M4 1R, 44 1G, 4 4 1 B CDAat{H!lS:3:^ ^ ^^g^:: 
4 oTfifj5)c£;h,3(fc#*M 4 3GtjfEBgL.TV^ s 
X»*»Cj:o-C*ia**ia«»«!4 4 3Gt&#g|5tt4 

4 6 £14, &&W4 4 3G\Z®Vtbfr1t7 4 4 4D 
£««tt#4 4 6(cKfte>Hfc7 .y^^gB4 4 6 I £ 
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[0 16 9] §f>tC N S5l 2mffiMm^te\1 Z&ftUtf 
4 4 6 (U4. ^AJt 4 4 6 D<Dft{MlZ*-<—y- 4 4 8 A 
Sr#A-t-S^E4 4 6 E#»J*£*vC^fc# (@34# 
H8) , **16J]glfi©fiM*fa5*t4 4 6 (4, £ CD J; ? ftftfi 
4 4 6E5rf ttl/^V fttH-, *SI;ttflgffi<Z>{R&«i: 
U4 4 6 <D&±}f 4 4 6 D Kf4, {fcftgBltf 4 4 6 fe&{ftij 
ffifc«HJUfcJWL4 4 6 J #^!tt*>;h/r^-5. 
-^44 8Af4, ^tO-S:a7L4 4 6 J iSr^UT, ^gBW 
4 4 6<D^{B!)^6, a?S^/V4 4 1 R, 4 4 1 G, 4 
io 4 1 &<D%$titimb$k$fntt4 4 6CO^f B ^^^4 4 1 
R, 441G, 4 4 1 B{i|COffitCO^{-#A$tbS 0 ^. 

4 8 A£Ril?L4 4 6 J f4, 3o-fo^l4^^ 

v>„ ^:<ofi!ico«^f4, $i 2mmmmtwimxh^ a 

[0 17 0] *SHfH»«H:d»d»53t*»ltt©»(JtH, W 

(a) ^dx^^b^^/!)XA4 5cD3t*: 

A#tifS®K<Bft«4 4 2 ^@*-T5 («ft«BJ£l 
©) . 

20 (b) {g^454 4 2^@#$tV7 v c^nXy-<^n^ -y^ 
XA4 5Sr-&ffi4 4 5ro±EBtf*gB^@«i-« 

(c) ifcfc, ^I4 4 503*0»lt. {fcf#£(5*t4 4 
6 Sr^c0£]gB4 4 6 FCD«-g-ffi4 4 6 GSrflJffl LT@f 
i"^ ({R4«AS#B*X&) o 

(d - 1 ) $ bfc, -fr|«3tltttJ«lOfiM^'»«-4 4 6 IWfc 

2^s*-r^ (mtemmmnm.) . 

[0 17 1] (d-2) {5MW*4 4 eoiRiWffi 

so 4 4 6 H ICj^S-'^^^ 4 4 1 R , 441 G, 441B 

(e) ^«f«fcJ:o-C«<iE$ixfc««f#4 4 3GSratft 
^;M4 1R, 441G, 4 4 1 BCOJtAM'J^fefe 
Dttlt, {S:»gI5«-4 4 6c07y^11-g-gf54 4 4C^7s/ 
^444 DSr«^$tt, f^<^4 4 1 R, 441 
G, 4 4 1 B£J¥ l£SI£-t-3 (IS)t#«tie) „ 

[01721 (f ) (*ft««-4 4 6©fe*P5ffitK»te> 
HfcB:iil?L4 4 6 J ^^^^—^4 4 8A^jfAU 
^^F§BM4 4 6C0?K^^/W4 4 1 R, 4 4 1 G, 4 4 
40 lB«OB5i»fi^'4 4 1R, 4 4 1 G, 44 IB 

^4 4 1R, 4 4 1G. 4 4 1601:51:8^1^^-^5 

(g) *©8L **ffl*Wft**5 <**3Wffifl:i 
[0173] rwi^/iSi 6HSE^flgtcj;^»4. Mi 

so M^4 4 1R, 4 4 1G, 44 1 B^i8«^ 
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#4 4 6 fot. 4 41R, 4 

4 1G, 44 1 Ba»fe##f8#44 6~©i&£3|ri 5 <t?> 

[0174] cjb 1 7.mnmto mc*&w<om 1 7 n 

f!M$SWf4 4 6«:» I^D^^^D>f -^/yXA 

T«4 5 1 §r@*U W77^7«4 5 1 Sr^L 
■C, fiy*«W4 4 6Sr^ffi4 4 5©«ffifc»UX'H#* 
*-CV>5o A^J-f*, 04 6, 134 7^-TJ; 5(-s 

pu^ysf? p-r S /^7 p yxA4 5 coftjjcAif assails 

g4 5 1 £@#U W7r^7ffi4 5 1 ■£:&£&©?£. 

Ifr4 4 2«rtet>ol7-C^S. &*#&$#© i&g|5 4 4 » 

6 St3HKio-Cf77'fT*4 5 1 Cl@*LT 

[0 17 5] £e>K, 04 7fc*-fJ:5fcs ^vr-iT 
«4 5 1 i^ffi4 4 5i©Rll«fc, &»*»fe3W4Sr^r 

^•ltv^, -t*bBw©«u«»±, mi 2mmmmtmm 

f±, ^D7^^D^fy^7yXA4 5©)fc*AM«i 
t7r^7fi4 5 1 SrMffi^— T'Sfcfi^SiJSrffl 
l/^ifLta, WTiT&A 5 IK, (B3t«44 2 30 

fcl, D-yy(Tfo4 5 1 ^Lt§«Fa!#4 4 6 
4 4 5©ffiSBfcBJ&i-5^i*rBSst, ^,\2%Wf^hm 
-&JS4 4 5, t77^7S45 1 > fiH$ffitt 
4 4 6ffi£©#B55r^#1-?.«*?fi| t LTtt, % 1 

[0 1 7 6] £ffi4 4 5it77^7S4 5 1 £ 

«ie*TOBfcfe<&i-51ftfc4: LTfi, HMsilttfet:*-*-* 

W^fctf-LT, f77-f7«4 5l4:T»S*4 7 1^ 

m^»i*llS-t-?)^, t77^7«4 5 1 ffcfSgB*t4 
4 6 ©^ffi^lCgSllt biltz&U 4 4 6 F |KJ©^fe J; 9 
t,/h^<^bT, fiMfgBfcU 4 6 &-&M4 4 5{B!lffitC 
El*-t--5*, •^7r-rrt54 5 1 7>S{fcf$gB*t4 4 6©rii 
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[0 17 7] J: 5**1 7SW«tJ:n(f > £l 

fux-rjfasf y^Zf]) Xi>,4 5 bm&st*A'4 4 1 
R, 44 1G, 44 1 Bt©K©®^SrflJfflLfc^iP{c 
M^/H4 1R, 44 1G, 441BMI 
©?&£, fii«f#4 4 3~«Wf»W4 4 6 ~*7r-<T« 
4 5 1 ~^S4 4 5 ~T»ttfM 7 1 0>JHfcte*£*T 

7^©JtUWSe^^^^7^$|{-T?fco-Ct>. 'fficfi 
^/H4 1R, 441G, 4 4 1 B©^*Pttig$rA^ 

*SQ(S»fB<oJ:5K:. t77^7fi4 5 1 Srffl^ 
Affile t*sx*#5. r©J;5CtHtf; » 

1 ~?g 3 mmmm^ % \ 2 ~* 1 6 mmr*micm 
fe, ^tt«i©i6j±s **^*A^>*fldWH» ^SLfc 

[0 17 8] £Lt, *»WO«**H!6©^fBSrttMb 
X%fr&, #3891 fi, HufE3IJS^lc{S)£$ti/5 t©"C 

Witfix ElTt-^i-J: 5*'£rT^t>*38Kf^*HS 0 

Wia*l» 4, 5, 8, 1 10Qfc^f£T-tf\ « 
«F*Wt4 4 6(4, Jej»*Ett#4 4 6 Ajo»&&H:i*ftfchr 
y4 4 7A^fx.tfc!5 1 StV4 4 7All B&tt^© 

Tfc&i\, #J;itf> 04 8{c^-fJ;5K, SiS4»e>5t« 

v\ r©<t5(-, f>-4 4 7A^, SJgi •? 
iHB^^t-rtbtf, fiM*«rtt4 4 6 £tfc»#4 4 3 t £ 

*-ff4e>tf, t°^4 4 7 A%i&nfrh%*m%\^xmm 

M^mit^^miz, t-^4 4 7 A5fe>4§B(-*5«t5^;© 
Stt^®>IX5rteMU, fy4 4 7At^#4 4 3 t© 

5 0 r.© J: 5 4«JStt» ««f«SW4 4 6 *s^JRT?«fifc$ 

[0179] * tc. ttnam 1 mmmm-tn^ 3 

Si^*Jlt5-&M4 4 5©^Sr, EI4 9 t^-T± 
f-^MttttiVV H14 9 (A) Kte. ^14 4 
5©¥ffiEl/!i^$^ N 049 (B) lefix 04 9 (A) 
©B-Bi^»fffi03J 5 *$ti,T^^„ -&M4 4 5©^Sr 
iOJ: 5 -ifc* 9. «W«tt446i:« 

)f#4 4 3t^ **t-«WMt«#JW«SS©3tBMt«**lfc 

W^tTi^o ft-ff*e>tf, ^14 4 5 i«^gPW4 4 6 
t<om<&*ftotiib\Z y §!4 4 5 0±*i»^l4 
4 5^«Kr«B«-4 4 6 fc©KMfc#*1.|ft«:fiR*H-5B& 
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mam4 4 5 4 4 6 k<omm\z.#&-i-&»* 

%&i3&4 4 5±#*>ib!8S*£n5#&^O^Ttft93L 
fctfs, ^n^yxf^nxc-y^^yxi.,4 5<^>T*t-@5e 
$Hfc-&M4 4 5 0T*^b3t^flS,|t$n5^tCf±, 
ttT#fcHJe$*bfc£ffi4 4 5©*S««r^-/<EMfc©fc 
*7c, I©i 9 4 5 co^5rx 

-'<Bftk-i-z>mm*. H2~i 7Htt^ftirt>SA 

[0180] Jfc, 11-5, 8, 11, 1 4 Strati 
KtttvC. ^W4 4 6tftj^#4 4 3i:(± > fV4 
4 7A^ IEffiB&L*lMKWig£Jt4 4 7B£tf-LT@ 
)££;JxTI^*L;dS, fy4 4 7A^ig]i:)i-4 4 7BOlt 

r±, ig]8~9, is, i 6m\z7jk[^tiz otammzmh 

iv5£t/\, o£<9, fy4 4 7A^g4Jt4 4 7BOf^ 

fi^sttt4 4 6 ^ts»#4 4 3 tzmm-ezzte®. 

~ 3 Hra®<D«^$|JW4 4 6 t>lXtz&-&ffi.4 4 

6 C<DMtiLtt, HI9, 15, 1 6fC^bfc<t 5 

[0181] $ <bJC, 4 5 <£>{£B-^, 4 5 

tT»Kf*:4 7 1 fcWJSflftlt^fco^Tfc, -kl53IJ£ 

MMMm-Zte. i3&4 4 5&?xi*?4?uj y?~79 
XA4 5(D±Tfii (#3feA#t*ffiffii£^- 3 
I©!*) fcRttfeixTl^fcas, fl2~l 7^ra«8 
©«fc5fc, £«4 4 5£3!tttttt4 5 2i*fl§^fc*W& 
(rf^^Tt^^o 112-1 7H;M®<£>, £M 

4 4 5*>g*Smt4 5 2 i:fcJfl^fc*WS«:, fgl~S&3 
HraffiOJ:5(i, ol4 4 5 Sr7°y XA4 5 <DJiTP5 

[0182] *7t, SB 1 ~SB 3 3£MWB«-<?f±, ft^Ktt 

TS3ffi#4 7 i ^B^^H-cv^as, ®.<Dnmw*M(DZ 

XA4 5fl)TitiHSnfc^ItJ:oTT 

i-m4mmmmx'i-i, %^mm<orum#4 7 i-w 

iJ^gB 4 4 5 B4i^x^^B^;/^/!) X A 4 5 © 
±ffifcHJS*;h,fc-&ffi4 4 SlCtStftHT^fc;^, 
Sr^n^^^cr^s/^rXy Xi» 4 5cr>Tffi»-@^^tt 
fc^l44 5l;Mt5J:9iat()J:P„ fcfcU H 

7*yXA4 5W±ffi^@3£$ixfe-&ffi4 4 5td^$tv 

■^-|r^V^3pJ^i* s *>5. *7c, ^5~gl7^»l 
OTtt^&B*, 8i~#4**JB»«*^S6«ro.fc5 
{C, :Xy XA4 5<£>±oEK@Jt£*U |L c-&ffi4 4 5K<fco 
TT£B£#4 7 1 ^<-LTtAl\ 



(31) 

[0 18 3] $t>K, ^l~^4??rate»vl*J^T, * 
#3£BttTgB^&4 7 1 <Dtf*&4 7 G &t\Z.WV hfotz. 
ftttS54 7 3l;i@je£;h/C^7c;6S, tft^mm^o^a 

■&M4 4 SKsSltfetWt&ft-gM 4 5B©r^t)tttt* 
T&&W4 7.1<DtfxU4 7 6{C(i, ^?K34 

[0 1 8 4] JMSEKJBtt-CB:. ?D^^^D>f^ 
^!/Xi,45 t«^mt4 4 6 i©|fflK:»#«jfcHt|HH4 
^$tu-Ci/^<C^ofc*s, SB6-1 7Hraffiroi5 

?D^^ ; 5'n^ : /^/yXA4 5i:«jfai|f4 4 
6 toiBfc»»«)*l!tWSr»j«i- 3 J: 5 LTfc&^o 

3) (D z\k&-5imtti:Z>o 
[0 1 8 5] *7c, jgl 2~1 6Hrafl8t-*J^T, * 
DXy^^n^y^7'!)XA45 4 46i© 

V\ ^©^Ktt, ffittAt*4 4 6~^n^y^^n^ 
j/ * 7° y X A 4 5 4 4 5 co^e^sss »^ £ ft 
Sfcfc, tfs^;l'4 4 1R, 4 4 1 G, 44 lB©ft 

[ 0 1 8 6 ] ifEftifcffiJfikl^T, ^a^-^^D-r 
y 9~f y ) XA 4 5 li, ###7*, tKS, V7T<<TttL 
if©WA^45/!iXAi, Btm##SJS£Kc):o-C« 
j&SHT^f;:**, XA4 5©«j«f±r^fcise>ix4 

4 5(1, fe3fc££-/&-t-5«S«tii, 3fc*ilSS««:JS!>fcrtt 

lo»)tfiif<o*^ffl^fc/Dv'x^ 
^, 2o(D3t^^«Srffl^fc7'nv?i^^, fc?,^ 
tt, 4o6A±©3fcaEW3fifllSrfflt^fc7 p o^3:^^fcta[ 

40 [0187] ffim&nm,Mmxte, x&mmmt 
tzfsuxttk'. m&£m<Dytmmmw*RH'^xk ± 

[0188] $^>(c:47c, w#E3lJfi»IB-er±, 
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[0 18 9] 

[0ffi©fffi*ftf&9n 

[01] *^PJ<D|llj£Ji0ffi^#57 o ov : ^^^5r±*-^ 
£>jE,fc£##4SI0o 

[02] ;«ra©sara«fc«3^p$?***fcT#a» 

£>jLfc£{fc&m0. 

[0 3] ^PJcDHlfe^{c#^^'nv ? ^^^©rtg|55r 

[04] ^^©IgJ^iK^S^P:^* *©??&«: 

{B!ia»fcJLfc0. 
[0 5] #»«©J*ljS»ttfc«5:/n^**©rtSlS«: 

= y K£fl-Lfc0, 

[0 6] #»W©3BKJBfl6fc«S#^3-=5' h5rT*ffiy 
[07] «^©Hl»#57'nv>i^^©)tff 30 

£m5$;ff)i^-r s i £ E0. 

[0 8] JBi3B«»«K«53t*K«Sr±*«Jo»feafc 
14810. 

[19)11 Hlfc»fl«c«53t168lt©«jfiSr*i-»» 

[010] *»W©|U(fi«5«U:«5*^fi|t©*f+<t« 
Sr^-f-^0, 

[011] *«W©3fe»»«fc«i*#^-=y bSr^-t" 

[0121011 ©XII--XIIi^»fffi0o *° 
[013] 01 2-e^Lfcxiii&5#©tfc*:0. 
[014] **W©|0(S*ttl=«53t*3-=y h©B§B 
Srfe*: L-T^-t-¥ffi0T*$)S, 

[015] »2H*»l»Ui«53t*i6ll©«3eS:*-f» 

[016] 8 3 3«^flH»fc« 3 #¥§£«©*£**•*-«■ 
#&Si0-?*>5. 

[017] JB430tJ»lftKi«5>t*«lt©«3tSr*-r-^ 
«?#48I0T?S>3. 

[0 1 8 1 Iff SXlt»ti©KMtr«i-^lliWB-p«> 50 
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5. 

[019] |g6||^f§tc«3ft#^e©*^£S^ 

£0o 

[02 0] 0 1 9 ©i&&ft#fl?0o 

[02 l] £6?|]reB£#t?S«tt;*^~?©BK& 

[02 2] m7mffi&m\z&zft¥mw<omm*&-rm 

«0o 

[023] 022 ©jfi:fc$Wj?0«, 

[02 4] *8|li8SJK«afc««3t*§611©*3fiS:*-i-^ 

«0o 

[0 2 5 ] 0 2 4 ©ifi*5^SI0, 
[026] 3? 9 IB&gflgtt* 5 3t16iS«©#5t Sr*i" ft 
£0. 

[i27] 026 com.&ftMm« 

[028] «i ommMn^&z>ft^mw<Dmm*mir 

[029] 028 ©ifi4;^0. 

[@3o]fn mmmm^m?>%^mwi<omm^^ 
[031] 030 (om^mmo 

[03 2] 7V XMz&>Qtthfrtiy--7 7<<TWLkiS®L 

[033] mi 2mMwm^^%^m.<omm^ir 

ft!S0„ 

[03 4] 0 3 3 ©ffi3t##?0<, 
[03 5] ttTBftl 2fOS^<B©-&JSi:(Si»««-Sr-* 
^Lfcft^0 o 
[03 6] #1 3 3BH0&*fc«5#^«11©«3i**-** 

[03 7] 0 3 6fflS4« 

[03 8] ffitBgl 3 3Ut««B©-&ffii«i*»«"*:-* 

[039] mi 4mMMi&K&5ft!£mm<offim*m-f 

[040] 039 ©iffi5£#a¥0. 

[04 1] ilulBSgl 4|61t»<»©-&Jffii««f»*tS:-'» 
it Lfcft*I0 o 
[0 4 2] JBl 5**J&«fc«5#^ii«©#ii&3rt- 

[04 3] B4 2©fi4^a 

[044] JB1 6*Jfi»«K«5**S«©«Jt**-*- 

£4!&0o 

[04 5] 0 4 4 ©*l:£#ft?0„ . 

[04 6] |B1 7HttJB*fc«*3fc#£«©«Jt&* - *" 
#4H0o 

[04 7] 7 , 'JXJ>\Zjlli9ttttt>tliZ-V-7T'(Ttiibl3 

BLk Sr^i-IftPJ0o 
[04 8 ] ««r«BJ«-©trv»*{©K»«Sr*i-lt*ia. 
[04 9] ^M^©^PiJ$:^-r¥ffi0*iJ:U ? »f[E 



f# g§2003-1 21 937 (P2003-1 21 937A) 



63 

1 7ui?3L?# 

4 4 1, 44 1 R, 441 G, 441B t&&'<*;i' 

4 4 2 3tJfcMt«*5 J:t/itm«o«3t*E 

4 4 3 «£p# 

4 4 3 D ?L 

4 4 3C HSngfl 

4 4 4 A WMftW 

4 4 4 B « 

445 am 

4 4 5 A Qflgfl 
4 4 5 B »f+« 
4 4 6 ftfflW 

[Ell] 



(33) 

6* 

4 4 6 A «?g<R*tft: 
44 6 B F^PgB 
4 4 6 C 

4 4 6D g4)t^5yy 
4 4 6 F 

4 4 6 K £f£Jt 
4 4 6M ^fipffi 
4 4 6 M 1 Xftffi 
4 4 7 A 2S@gB*T?fc5 
io 447B, 447C g£jf 
44 8A, 44 8B, 448C 
4 5 ^p^^^p^j/^^iIXA 
4 7 ft#gBn P offl^# 
4 7 3 m&<0&ttM 

ims2] 




445E 445B 
V^r^Sy445C 446D 



t$ ffl 2003- 121937 (P2003-1 21 937A) 



(34) 
[1212] 




f# gfl 2003-1 21 937 (P2003-1 21 937A) 




m5] 




ft Bf] 2003-1 21 937 (P2003-1 21 937A) 




#1182003-121937 (P2003-121937A) 




*$Bf|2003-121937(P2003-121937A) 




[mi 5] 




*#B3 2003-1 21 937 (P2003-121 937A) 




[019] [02 2] 




1# m 2003-1 2 1 937 (P2003-1 21 937A) 



(40) 
[02 0] 




[BI2 3] 




f# m 2003- 1 21 937 (P2003- 1 21 937A) 




ft US 2003-1 21 937 (P2003-1 21 937A) 





4#§§ 2003-1 21 937 (P2003- 1 2 1 937A) 




¥f §32003-1 21 937 (P2003-1 21 937A) 




*# ffl 2003-1 21 937 (P2003-1 21 937A) 





ft §92003-121937 (P2003-1 21937A) 




[04 1 ] 



1842] 



t# 692003-121937 (P2003-121937A) 



(47) 

[84 3] 




4460 



*#§f] 2003-1 21 937 (P2003-1 21 937A) 




(51) Int. Cl. 7 

G 0 3 B 21/00 
21/16 



F I 

G 0 3 B 21/00 
21/16 



ftSMISISm^rf n 3 T B 3 # 5 ir^f ^ 

Sifm^S5rti^P3T@ 3#5-§- i?>f ^> 
gifmSSS35m^P3Tg 3#5^ 



F^ — 2H088 EA12 EA19 EA68 HA05 HA10 
HA13 HA23 HA28 KA30 MA01 
MA02 MA04 MA06 MA20 

2H089 HA40 JA10 QA06 QA09 QA11 
TA11 UA05 

2H091 FA21X FA50X FD11 FD13 

LA04 LA 11 LA13 LA16 LA18 
MA07 

2K103 AA01 AA05 AA11 AB10 BC08 
CA06 CA25 CA26 CA29 CA75 
DA01 DA05 DA11 DA21 



F007270 

- 1 - 

[Name of Document] SPECIFICATION 

[Title of the Invention] OPTICAL DEVICE AND PROJECTOR 

[Claims] 

[Claim 1] An optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: 

a holding frame for holding the light modulating devices, having an 
opening for a portion corresponding to an image formation region of said 
light modulating devices; 

a base fixed to at least one end of a pair of end faces 
intersecting with an optical flux incident end face of said color 
synthesizing optical element; and 

a holding member disposed between said holding frame and a side 
face of said base; 

wherein said base and said holding member are configured of a 
thermal-conductive metal or thermal-conductive resin; 

and wherein said light modulating devices are fixed to a side face 
of said base by said holding frame and said holding member. 
[Claim 2] An optical device according to Claim 1; 

wherein the thermal conductivity of said thermal-conductive metal 
or thermal-conductive resin is 3 W/ (m-K) or higher. 

[Claim 3] An optical device according to either Claim 1 or 2, 

wherein holes are formed in at least two places of said holding 

frame ; 

and wherein said holding member comprises a rectangular plate- 
shaped member with an opening formed at a position corresponding to the 
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opening of said holding frame, and protruding portions to be inserted 
into said holes in said holding frame, provided protruding from said 
rectangular plate-shaped member. 

[Claim 4] An optical device according to either Claim 1 or 2, 

wherein said holding member comprises a rectangular plate-shaped 
member with an opening formed at a position corresponding to the opening 
of said holding frame, and erected pieces with a general L-shape when 
viewed from the front, which are positioned at the corner portions of 
said rectangular plate-shaped member and erected along the edge of said 
rectangular plate-shaped member, and holds the perimeter of said holding 
frame . 

[Claim 5] An optical device according to Claim 4, 

wherein said erected pieces are erected at the four corners of said 
rectangular plate-shaped member. 

[Claim 6] An optical device according to Claim 4, 

wherein said erected pieces are provided along at a pair of 
mutually parallel sides of said rectangular plate-shaped member, having 
generally the same length as said sides of said rectangular plate-shaped 
member. 

[Claim 7] An optical device according to any of the Claims 1 through 

6, 

wherein said holding member comprises an engaging groove for 
engaging with a plate-shaped optical element. 

[Claim 8] An optical device according to any of the Claims 1 through 

6, 

wherein said holding member comprises a supporting face for fixing 
an optical element. 

[Claim 9] An optical device according to any of the Claims 1 through 
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6, 

wherein a first supporting face for fixing a first optical element 
and a second supporting face for fixing a second optical element are 
formed on said holding member, and wherein said first supporting face 
and said second supporting face are configured so that the out-of-plane 
directional positions differ one from another. 

[Claim 10] An optical device according to any of the Claims 1 through 

9, 

wherein said base has a recessed portion formed at a portion of an 
end face where said holding member is fixed by adhesion. 

[Claim 11] An optical device according to any of the Claims 1 through 
10, 

wherein said holding frame, said holding member, and said base, are 
fixed by an adhesive agent having thermal conductivity. 
[Claim 12] An optical device according to Claim 11, 

wherein said adhesive agent is constituted containing a metal 
material . 

[Claim 13] An optical device according to any of the Claims 1 through 
12, 

wherein said base is fixed to only one of a pair of end faces 
intersecting with an optical flux incident end face of said color 
synthesizing optical element; 

wherein a linking member for linking said holding members facing 
one another is provided near the other of said end faces; and 

wherein said linking member is configured of a thermal-conductive 
metal or thermal-conductive resin. 

[Claim 14] An optical device according to Claim 13, 

wherein at least two of said base, said holding member, and said 
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linking member, are formed integrally. 

[Claim 15] An optical device according to any of the Claims 1 through 
14, 

wherein said holding frame is configured of a thermal-conductive 
metal or thermal-conductive resin. 

[Claim 16] An optical device according to any of the Claims 1 through 
15, 

wherein said holding frame comprises a recessed frame member for 
storing said light modulating devices, and a supporting plate for 
pressing and fixing the stored light modulating devices. 

[Claim 17] An optical device according to any of the Claims 1 through 
16, 

wherein said light modulating devices comprise a pair of substrates, 
and a light-transmitting dust-proof plate fixed to at least one of said 
pair of substrates; 

wherein the thermal conductivity of said light-transmitting dust- 
proof plate is higher than the thermal conductivity of said substrate. 

[Claim 18] An optical device according to any of the Claims 1 through 
17, 

wherein a light-transmitting plate with higher thermal conductivity 
than that of material forming said color synthesizing optical element is 
provided between said holding member and said base side face, and 
wherein said light-transmitting plate and said base are joined in a 
thermally-conductible manner. 

[Claim 19] An optical device according to any of the Claims 1 through 
18, 

wherein said base is connected to a heat dissipating device for 
performing forced cooling. 
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[Claim 20] A projector, comprising: an optical device according to 
any of the Claims 1 through 19; and a projecting lens for projecting 
images formed by said optical device. 

[Claim 21] A projector according to Claim 20, 

comprising an optical parts housing for storing a plurality of 
optical elements making up an optical system; 

wherein said optical parts housing is configured of thermal- 
conductive material; 

and wherein said base is fixed to said optical parts housing. 
[Claim 22] A projector according to Claim 21, 

wherein said optical device and said optical parts housing are 
stored in an external case; 

wherein said external case is configured of thermal-conductive 
material; 

and wherein said optical parts housing is joined with said external 
case in a thermally-conductible manner. 

[Claim 23] An optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: 

a holding frame for holding the light modulating devices, having an 
opening for a portion corresponding to an image formation region of said 
light modulating devices; 

a holding member directly fixed to an optical flux incident end 
face of said color synthesizing optical element; and 

a base fixed to at least one end of a pair of end faces 
intersecting with an optical flux incident end face of said color 
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synthesizing optical element; 

wherein said base and said holding member are configured of a 
thermal-conductive metal or thermal-conductive resin; 

and wherein said holding frame is directly fixed to said holding 
member. 

[Claim 24] An optical device according to Claim 23; 

wherein the thermal conductivity of said thermal-conductive metal 
or thermal-conductive resin is 3 W/ (m-K) or higher. 

[Claim 25] An optical device according to either Claim 23 or 24, 

wherein holes are formed in at least two places of said holding 

frame; 

and wherein said holding member comprises a rectangular plate- 
shaped member with an opening formed at a position corresponding to the 
opening of said holding frame, and protruding portions to be inserted 
into said holes in said holding frame, provided protruding from said 
rectangular plate-shaped member. 

[Claim 26] An optical device according to either Claim 23 or 24, 

wherein said holding member comprises a rectangular plate-shaped 
member with an opening formed at a position corresponding to the opening 
of said holding frame, and erected pieces with a general L-shape when 
viewed from the front, which are positioned at the corner portions of 
said rectangular plate-shaped member and erected along the edge of said 
rectangular plate-shaped member, and holds the perimeter of said holding 
frame . 

[Claim 27] An optical device according to Claim 26, 

wherein said erected pieces are erected at the four corners of said 
rectangular plate-shaped member. 

[Claim 28] An optical device according to Claim 26, 
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wherein said erected pieces are provided along at a pair of 
mutually parallel sides of said rectangular plate-shaped member, having 
generally the same length as said sides of said rectangular plate-shaped 
member . 

[Claim 29] An optical device according to any of the -Claims 23 
through 28, 

wherein said holding member comprises a supporting face for fixing 
an optical element. 

[Claim 30] An optical device according to any of the Claims 23 
through 28, 

wherein a first supporting face for fixing a first optical element 
and a second supporting face for fixing a second optical element are 
formed on said holding member, and wherein said first supporting face 
and said second supporting face are configured so that the out-of-plane 
directional positions differ one from another. 

[Claim 31] An optical device according to any of the Claims 23 
through 30, 

wherein said color light synthesizing optical element and said base 
are fixed by a thermal-conductive adhesive agent. 

[Claim 32] An optical device according to any of the Claims 23 
through 31, 

wherein said color light synthesizing optical element and said 
holding member are fixed by a thermal-conductive adhesive agent. 

[Claim 33] An optical device according to any of the Claims 23 
through 32, 

wherein said holding member and said holding frame are fixed by a 
thermal-conductive adhesive agent. 

[Claim 34] An optical device according to any of the Claims 31 
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through 33, 

wherein said adhesive agent is constituted containing a metal 
material . 

[Claim 35] An optical device according to any of the Claims 23 
through 34, 

wherein said holding frame is configured of a thermal-conductive 
metal or thermal-conductive resin. 

[Claim 36] An optical device according to any of the Claims 23 
through 35, 

wherein said holding frame comprises a recessed frame member for 
storing said light modulating devices, and a supporting plate for 
pressing and fixing the stored light modulating devices. 

[Claim 37] An optical device according to any of the Claims 23 
through 36, 

wherein said light modulating devices comprise a pair of substrates, 
and a light-transmitting dust-proof plate fixed to at least one of said 
pair of substrates; 

wherein the thermal conductivity of said light-transmitting dust- 
proof plate is higher than the thermal conductivity of said substrate. 

[Claim 38] An optical device according to any of the Claims 23 
through 37, 

wherein a light-transmitting plate with higher thermal conductivity 
than that of the material forming said color synthesizing optical 
element is provided on the light incident end face of said color 
synthesizing optical element, and wherein said light-transmitting plate 
and said base are joined in a thermally-conductible manner. 

[Claim 39] An optical device according to any of the Claims 23 
through 38, 
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wherein said base is connected to a heat dissipating device for 
performing forced cooling. 

[Claim 40] A projector, comprising: an optical device according to 
any of the Claims 23 through 39; and a projecting lens for projecting 
images formed by said optical device. 

[Claim 41] A projector according to Claim 40, 

comprising an optical parts housing for storing a plurality of 
optical elements making up an optical system; 

wherein said optical parts housing is configured of thermal- 
conductive material; 

and wherein said base is fixed to said optical parts housing. 
[Claim 42] A projector according to Claim 41, 

wherein said optical device and said optical parts housing is 
stored in an external case; 

wherein said external case is configured of thermal-conductive u 
material ; 

and wherein said optical parts housing is joined with said external 
case in a thermally-conductible manner. 

[Claim 43] An optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: 

a holding frame for holding the light modulating devices, having an 
opening for a portion corresponding to an image formation region of said 
light modulating devices; 

a holding member directly fixed to an optical flux incident end 
face of said color synthesizing optical element having erected pieces 
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formed so as to cover the side edge of said holding frame, and 
supporting pieces for supporting the face of said holding frame at said 
color synthesizing optical element side; 

spacers disposed between said holding frame and said erected piece 
of said holding member; and 

a base fixed to at least one end of a pair of end faces 
intersecting with an optical flux incident end face of said color 
synthesizing optical element; 

wherein said base and said holding member are configured of 
thermal-conductive metal or thermal-conductive resin; 

and wherein said holding frame is fixed to said holding member by 
said spacers . 

[Claim 44] An optical device according to Claim 43; 

wherein the thermal conductivity of said thermal-conductive metal 
or thermal-conductive resin is 3 W/ (m-K) or higher. 

[Claim 45] An optical device according to either Claim 43 or 44, 
wherein said holding member comprises a protruding portion at a 
face of contact with said color synthesizing optical element, and 
wherein a partial gap is formed between said color synthesizing optical 
element and said holding member by said color synthesizing optical 
element and said protruding portion. 

[Claim 4 6] An optical device according to any of the Claims 43 
through 45, 

wherein said color light synthesizing optical element and said base 
are fixed by a thermal-conductive adhesive agent. 

[Claim 47] An optical device according to any of the Claims 43 
through 46, 

wherein said color light synthesizing optical element and said 



F007270 

- 11 - 

holding member are fixed by a thermal-conductive adhesive agent. 

[Claim 48] An optical device according to any of the Claims 43 
through 47, 

wherein said holding member and said holding frame are fixed by a 
tKermal-conductive adhesive agent. 

[Claim 4 9] An optical device according to Claim 48, wherein the gap 
between said erected piece and said holding frame is filled with a 
thermal- conductive adhesive agent. 

[Claim 50] An optical device according to any of the Claims 46 
through 49, 

wherein ^aid adhesive agent is constituted containing a metal 
material. 

[Claim 51] An optical device according to any of the Claims 43 
through 50, 

wherein said holding frame is configured of a thermal-conductive 
metal or thermal-conductive resin. 

[Claim 52] An optical device according to any of the Claims 43 
through 51, 

wherein said holding frame comprises a recessed frame member for 
storing said light modulating devices, and a supporting plate for 
pressing and fixing the stored light modulating devices. 

[Claim 53] An optical device according to any of the Claims 43 
through 52, 

wherein said light modulating devices comprise a pair of substrates, 
and a light-transmitting dust-proof plate fixed to at least one of said 
pair of substrates; 

and wherein the thermal conductivity of said light-transmitting 
dust-proof plate is higher than the thermal conductivity of said 
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substrate . 

[Claim 54] An optical device according to any of the Claims 43 
through 53, 

wherein a light-transmitting plate with higher thermal conductivity 
than that of the material forming said color synthesizing optical 
element is provided on the light incident end face of said color 
synthesizing optical element, and wherein said light-transmitting plate 
and said base are joined in a thermally-conductible manner. 

[Claim 55] An optical device according to any of the Claims 43 
through 54, 

wherein said base is connected to a heat dissipating device for 
performing forced cooling . 

[Claim 56] A projector, comprising: an optical device according to 
any of the Claims 43 through 55; and a projecting lens for projecting 
images formed by said optical device. 

[Claim 57] A projector according to Claim 56, 

comprising an optical parts housing for storing a plurality of 
optical elements making up an optical system; 

wherein said optical parts housing is configured of thermal- 
conductive material; 

and wherein said base is fixed to said optical parts housing. 
[Claim 58] A projector according to Claim 57, 

wherein said optical device and said optical parts housing are 
stored in an external case; 

wherein said external case is configured of thermal-conductive 
material ; 

and wherein said optical parts housing is joined with said external 
case in a thermally-conductible manner. 
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[Claim 59] An optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: 

a holding frame for holding the light modulating devices, having an 
opening for a portion corresponding to an image formation region of said 
light modulating devices; 

a base fixed to at least one end of a pair of end faces 
intersecting with an optical flux incident end face of said color 
synthesizing optical element; 

a holding member directly fixed to said base, having an erected 
piece formed so as to cover the side edge of said holding frame, and a 
supporting piece for supporting the face of said holding frame at the 
side of said color synthesizing optical element; and 

spacers disposed between said holding frame and said erected piece 
of said holding member; 

wherein said base and said holding member are configured of a 
thermal-conductive metal or thermal-conductive resin; 

and wherein said holding frame is fixed to said holding member by 
said spacers . 

[Claim 60] An optical device according to Claim 59; 

wherein the thermal conductivity of said thermal-conductive metal 
or thermal-conductive resin is 3 W/ (m-K) or higher. 

[Claim 61] An optical device according to either Claim 59 or 60, 

wherein said base has a recessed portion formed at a portion of an 
end face where said holding member is fixed by adhesion. 

[Claim 62] An optical device according to any of the Claims 59 
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through 61 , 

wherein said holding frame, said holding member, and said base, are 
fixed by a thermal-conductive adhesive agent. 

[Claim 63] An optical device according to Claim 62, wherein the gap 
between said erected piece and said holding frame is filled with a 
thermal-conductive adhesive agent. 

[Claim 64] An optical device according to Claim 62 or 63, 

wherein said adhesive agent is constituted containing a metal 
material. 

[Claim 65] An optical device according to any of the Claims 59 
through 64, 

wherein said base is fixed to only one of a pair of end faces 
intersecting with an optical flux incident end face of said color 
synthesizing optical element; 

wherein a linking member for linking said holding members facing 
one another is provided near the other of said end faces; and 

wherein said linking member is configured of a thermal-conductive 
metal or thermal -conductive resin. 

[Claim 66] An optical device according to Claim 65, 

wherein at least two of said base, said holding member, and said 
linking member, are formed integrally. 

[Claim 67] An optical device according to any of the Claims 59 
through 66, 

wherein said holding frame comprises a recessed frame member for 
storing said light modulating devices, and a supporting plate for 
pressing and fixing stored light modulating devices. 

[Claim 68] An optical device according to any of the Claims 59 
through 67, 
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wherein said light modulating devices comprise a pair of substrates, 
and a light-transmitting dust-proof plate fixed to at least one of said 
pair of substrates; 

and wherein the thermal conductivity of said light-transmitting 
dust-proof plate is higher than the thermal conductivity of said 
substrate. 

[Claim 69] An optical device according to any of the Claims 59 
through 68, 

wherein a light-transmitting plate with higher thermal conductivity 
than that of the material forming said color synthesizing optical 
element is provided on the light incident end face of said color 
synthesizing optical element, and wherein said light-transmitting plate 
and said base are joined in a thermally-conductible manner. 

[Claim 7 0] An optical device according to any of the Claims 59 
through 69, 

wherein said base is connected to a heat dissipating device for 
performing forced cooling. 

[Claim 71] A projector, comprising: an optical device according to 
any of the Claims 59 through 70; and a projecting lens for projecting 
images formed by said optical device. 

[Claim 72] A projector according to Claim 71, 

comprising an optical parts housing for storing a plurality of 
optical elements making up an optical system; 

wherein said optical parts housing is configured of thermal- 
conductive material; 

and wherein said base is fixed to said optical parts housing. 
[Claim 73] A projector according to Claim 72, 

wherein said optical device and said optical parts housing are 
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stored in an external case; 

wherein said external case is configured of thermal -conductive 
material ; 

and wherein said optical parts housing is joined with said external 
case in a thermally-conductible manner. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to an optical device wherein a light 
modulating device for modulating color light according to image 
information and a color synthesizing optical element for synthesizing 
color light modulated by the light modulating device are integrally 
formed, and to a projector employing the optical device. 
[0002] 

[Description of the Related Art] 

Structures for attaching liquid crystal panels and prisms in a 
projector are disclosed in, for example, Japanese Unexamined Patent 
Application Publication No. 2000-221587, Japanese Unexamined Patent 
Application Publication No. 2000-221588, and so forth. With these 
publications, liquid crystal panels are stored within a panel frame and 
attached to a prism, thereby implementing measures to improve the ease- 
of-assembly and the reliability of this part. Also, cooling of the 
liquid crystal panel has been of a structure almost completely dependent 
on an air path for cooling provided between the panel frame and prism. 
[0003] 

[Problems to be Solved by the Invention] 

However, in recent years, reduction in size and increased luminance 
of projectors has been propagated, and the thermal density within 
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devices has increased as compared to conventional arrangements, so heat 
dissipation measures within the projector, and particularly cooling of 
the liquid crystal panels cannot be sufficiently carried out with 
structures primarily depending on only air paths for cooling the liquid 
crystal panels, and accordingly it has been difficult to- fully exhibit 
the capabilities of the liquid crystal panels. 

The present invention has been made to solve the above problems, 
and accordingly, it is an object thereof to provide an optical device 
capable of further improvement in cooling capabilities, thereby 
contributing to reduced size, high luminance, and high reliability, of 
projectors . 

[0004] 

[Means for Solving the Problems] 

An optical device according to a first aspect of the present 
invention is an optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: a holding frame for holding 
the light modulating devices, having an opening for a portion 
corresponding to an image formation region of the light modulating 
devices; a base fixed to at least one end of a pair of end faces 
intersecting with an optical flux incident end face of the color 
synthesizing optical element; and a holding member disposed between the 
holding frame and a side face of the base; wherein the base and the 
holding member are configured of a thermal-conductive metal or thermal- 
conductive resin; and wherein the light modulating devices are fixed to 
a side face of the base by the holding frame and the holding member. 
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According to such a present invention, the base and the holding 
member are configured of a thermal-conductive metal or thermal- 
conductive resin with excellent thermal conductivity, so the heat 
generated at the light modulating devices can be dissipated through and 
in the order of the holding member and the base. Accordingly, 
malfunctions due to high temperatures of the light modulating devices 
can be prevented, while greatly improving the cooling capabilities of 
the light modulating devices . 

Also, due to improved cooling capabilities of the light modulating 
devices, light fluxes from the light source can be increased, thereby 
increasing the brightness of the image projected on a screen. 

Further, in the event of using a fan for cooling the optical device, 
the fan can be reduced in size. 

Note that "fixed to the base side face" means that the holding 
member is fixed to the base side face without position adjusting members 
such as spacers or pins being introduced therein. Accordingly, cases 
wherein a sapphire substrate or metal plate or the like for improving 
thermal dissipation is introduced between the base side face and holding 
member are also encompassed by the first aspect of the present invention. 

[0005] 

With the optical device according to the first aspect of the 
present invention, the thermal conductivity of the thermal-conductive 
metal or thermal-conductive resin is preferably 3 W/ (m-K) or higher. 

According to such a configuration, the heat generated at the light 
modulating devices can be speedily dissipated through the above heat 
conducting path. Also, the material of the holding member and the base 
can be freely set within a range satisfying the conditions of 3 W/ (m-K) 
or higher, so materials meeting demands can be used. Accordingly, at 
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the time of designing the optical device, materials can be optimized 
according to the demanded capabilities and the like. 
[0006] 

With the optical device according to the first aspect of the 
present invention, holes are preferably formed in at least two places of 
the holding frame, with the holding member comprising a rectangular 
plate-shaped member with an opening formed at a position corresponding 
to the opening of the holding frame, and protruding portions to be 
inserted into the holes in the holding frame, provided protruding from 
the rectangular plate-shaped member. 

According to such a configuration, the heat of the light modulating 
devices can escape through the protruding portions, so heat dissipation 

can be further improved. *, 
[0007] 

With the optical device according to the first aspect of the 
present invention, the holding member preferably comprises a rectangular 
plate-shaped member with an opening formed at a position corresponding 
to the opening of the holding frame, and erected pieces with a general 
L-shape when viewed from the front, which are positioned at the corner 
portions of. the rectangular plate-shaped member and erected extending 
along the edge of the rectangular plate-shaped member, and holds the 
perimeter of the holding frame. 

According to such a configuration, the heat of the light modulating 
devices can escape through the L-shaped erected piece, so heat 
dissipation can be further improved. 

[0008] 

In this case, the erected pieces are preferably erected at the four 
corners of the rectangular plate-shaped member. 
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According to such a configuration, the heat of the light modulating* 
devices can uniformly escape through the erected pieces of the four 
corners, so the effects of external force applied to the light 
modulating devices by heat can be alleviated, and accordingly, the light 
modulating devices can be held in a stable manner. 
[0009] 

Also, in this case, the erected pieces may be provided along at a 
pair of mutually parallel sides of the rectangular plate-shaped member, 
having generally the same length as the sides of the rectangular plate- 
shaped member. 

According to such a configuration, the contact portion between the 
heat modulating devices and the holding member can be made larger, so 
heat dissipation capabilities can be further improved. 
[0010] 

With the optical device according to the first aspect of the 
present invention, the holding member preferably comprises an engaging 
groove for engaging with a plate-shaped optical element, or a supporting 
face for fixing an optical element. 

According to such a configuration, the heat of the optical element 
can be dissipated to the holding member. Accordingly, increased 
temperature of the optical element can be alleviated, thereby preventing 
deterioration due to heat. 

Also, as for optical elements, polarizing plates, phase difference 
plates, optically-compensating plates, condenser lenses, and so forth, 
can be given. 

[0011] 

With the optical device according to the first aspect of the 
present invention, first supporting face for fixing a first optical 
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element and a second supporting face for fixing a second optical element 
are preferably formed on the holding member, with the first supporting 
face and the second supporting face being configured so that the out-of- 
plane directional positions differ one from another. 

According to such a configuration, the heat of the- optical element 
can be dissipated to the holding member. Accordingly, increased 
temperature of the optical element can be alleviated, thereby preventing 
deterioration due to heat. Further, the first supporting face and the 
second supporting face are configured so that the out-of-plane 
directional positions differ one from another, so multiple optical 
elements are supported by the holding member at different positions. 
Accordingly, in the event that a fan is used for cooling the optical 
elements, an air path is formed between the optical elements, so the 
optical elements can be efficiently cooled. 

Also, as for optical elements, polarizing plates, phase difference 
plates, optically-compensating plates, condenser lenses, and so forth, 
can be given. 

[0012] 

With the optical device according to the first aspect of the 
present invention, the base preferably has a recessed portion formed at 
a portion of an end face where the holding member is fixed by adhesion. 

According to such a configuration, this recessed portion can be 
used as a channel for cooling air in the event of using a fan for 
cooling the optical device. Accordingly, the optical device can be 
efficiently cooled. 

[0013] 

With the optical device according to the first aspect of the 
present invention, the holding frame, the holding member, and the base, 
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are preferably fixed by an adhesive agent having thermal conductivity. 
According to such a configuration, adhesive agent introduced between the 
members assists thermal conduction between the members, so that 
dissipation capabilities can be further improved. 
[0014] 

Now, the adhesive agent is preferably constituted containing a 
metal material. Using such an adhesive agent further promotes thermal 
conduction between the members, since the metal material in the adhesive 
agent is sandwiched between the members so as to thermally connect the 
members . 

[0015] 

With the optical device according to the first aspect of the 
present invention, the base is preferably fixed to only one of a pair of 
end faces intersecting with an optical flux incident end face of the 
color synthesizing optical element, with a linking member for linking 
the holding members facing one another being provided near the other of 
the end faces, the linking member being configured of a thermal- 
conductive metal or thermal-conductive resin. 

According to such a configuration, not only heat dissipation from 
the holding member to the base due to thermal transfer, but also heat 
dissipation from the holding member to the linking member is enabled. 
Accordingly, the cooling capabilities of the optical modulating devices 
can 'be further improved. 

[0016] 

Also, at this time, at least two of the base, the holding member, 
and the linking member, are preferably formed integrally. According to 
such a configuration, thermal dissipation from the holding member to the 
base and from the holding member to the linking member becomes smoother, 
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enabling the cooling capabilities of the optical modulating devices to 
be further improved. 
[0017] 

With the optical device according to the first aspect of the 
present invention, the holding frame is preferably configured of a 
thermal-conductive metal or thermal-conductive resin. 

According to such a configuration, the thermal conductivity of the 
holding frame introduced between the light modulating devices and the 
holding member can be increased, so heat dissipating capabilities can be 
further improved. 

[0018] 

Also, at this time, the holding frame preferably comprises a 
recessed frame member for storing the light modulating devices, and a 
supporting plate for pressing and fixing stored light modulating devices 

According to such a configuration for the holding frame, the area 
of contact between the light modulating devices and the holding frame 
increases. Accordingly, the heat generated at the light modulating 
devices can be efficiently dissipated to the holding frame, so the 
cooling efficiency of the light modulating devices can be improved. The 
area of contact between the light modulating devices and the holding 
frame increases, so the heat dissipation capabilities can be further 
improved. 

[0019] 

With the optical device according to the first aspect of the 
present invention, the light modulating devices preferably comprise a 
pair of substrates, and a light-transmitting dust-proof plate fixed to 
at least one of the pair of substrates, with the thermal conductivity of 
the light-transmitting dust-proof plate being higher than the thermal 
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conductivity of the substrate. 

Providing this light-transmitting dust-proof plate having higher 
thermal conductivity to the light modulating devices prevents adhesion 
of dust to the substrates of the light modulating devices themselves, 
and also enables heat dissipation from the surface of the light 
modulating devices, so cooling efficiency of the light modulating 
devices can be further improved. Accordingly, deterioration in image 
quality due to dust adhering to the substrates themselves of the light 
modulating devices, and deterioration in image quality due to 
deterioration of the capabilities of the light modulating devices due to 
heat, can be achieved, and the image quality of optical equipment such 
as a projector employing such an optical device can be improved. 

[0020] 

With the optical device according to the first aspect of the 
present invention, a light-transmitting plate with higher thermal 
conductivity than that of material forming the color synthesizing 
optical element is preferably provided between the holding member and 
the base side face, with the light-transmitting plate and the base being 
joined in a thermally-conductible manner. 

According to such a configuration, a more efficient heat conducting 
path consisting of the holding member, light-transmitting plate, and 
base, can be configured, so even in the event that the color 
synthesizing optical element is configured of a material with relatively 
low thermal conductivity, high thermal discharge capabilities can be 
maintained. Sapphire, crystal, quartz, or the like, which have higher 
thermal conductivity than general glass can be used for such a light- 
transmitting plate . 

Further, at this time, the light-transmitting plate and the base 
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may be joined with a thermal-conducting adhesive agent, or may be joined 
with a thermal-conducting sheet or spacer members or the like formed of 
a thermal-conducting material introduced therebetween. Thus, the heat 
dissipating capabilities of the heat conducting path can be improved by 
joining the light-transmitting plate and the base with a- thermal- 
conducting adhesive agent or the like having excellent thermal 
conductivity. 
[0021] 

With the optical device according to the first aspect of the 
present invention, preferably the base may be connected to a heat 
dissipating device for performing forced cooling. 

As described above, the heat generated at the light modulating 
devices is discharged to the base through the holding member. Hence, 
connecting a heat dissipating device for performing forced cooling to 
the base enables the cooling efficiency of the light modulating devices 
to be further improved. 

[0022] 

The optical device according to the second aspect of the present 
invention is an optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: a holding frame for holding 
the light modulating devices, having an opening for a portion 
corresponding to an image formation region of the light modulating 
devices; a holding member directly fixed to an optical flux incident end 
face of the color synthesizing optical element; and a base fixed to at 
least one end of a pair of end faces intersecting with an optical flux 
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incident end face of the color synthesizing optical element; wherein the 
base and the holding member are configured of a thermal -conductive metal 
or thermal-conductive resin; and wherein the holding frame is directly 
fixed to the holding member. 

According to such a present invention, the base and the holding 
member are configured of a thermal-conductive metal or thermal- 
conductive resin with excellent thermal conductivity, so the heat 
generated at the light modulating devices can be dissipated in the order 
of the holding member, color synthesizing optical element, and the base, 
thereby greatly improving the cooling capabilities of the light 
modulating devices. 

Further, in the event of using a fan for cooling the optical device, 
the fan can be reduced in size. 

Note that "directly fixed to so-and-so" means that the members are 
fixed one to another without position adjusting members such as spacers 
or pins being introduced therebetween. Thus, cases wherein a sapphire 
substrate or metal plate or the like for improving thermal dissipation 
is introduced therebetween are also encompassed by the second aspect of 
the present invention. 

[0023] 

With the optical device according to the second aspect of the 
present invention, a thermal conductivity of the thermal-conductive 
metal or thermal-conductive resin is preferably 3 W/ (m-K) or higher. 

According to such a configuration, the heat generated at the light 
modulating devices can be speedily dissipated through the above heat 
conducting path. Also, the material of the holding member and the base 
can be freely set within a range satisfying the conditions of 3 W/ (m-K) 
or higher, so materials meeting demands can be used. Accordingly, at 
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the time of designing the optical device, materials can be optimized 
according to the demanded capabilities and the like. 
[0024] 

With the optical device according to the second aspect of the 
present invention, holes are preferably formed in at learst two places of 
the holding frame, with the holding member comprising a rectangular 
plate-shaped member with an opening formed at a position corresponding 
to the opening of the holding frame, and protruding portions to be 
inserted into the holes in the holding frame, provided protruding from 
the rectangular plate-shaped member. 

According to such a configuration, the heat of the light modulating 
devices can escape through the protruding portions, so heat dissipation 
can be further improved . 

[0025] 

With the optical device according to the second aspect of the 
present invention, the holding member preferably comprises a rectangular 
plate-shaped member with an opening formed at a position corresponding 
to the opening of the holding frame, and erected pieces with a general 
L-shape when viewed from the front, which are positioned at the corner 
portions of the rectangular plate-shaped member and erected extending 
along the edge of the rectangular plate-shaped member, and holds the 
perimeter of the holding frame. 

According to such a configuration, the heat of the light modulating 
devices can escape through the L-shaped erected piece, so heat 
dissipation can be further improved. 

[0026] 

In this case, the erected pieces are preferably erected at the four 
corners of the rectangular plate-shaped member. 



F007270 

- 28 - 

According to such a configuration, the heat of the light modulating 
devices can uniformly escape through the four erected pieces on the 
corners, so the effects of external force applied to the light 
modulating devices by heat can be alleviated, and accordingly, the light 
modulating devices can be held in a stable manner. 
[0027] 

Also, in this case, the erected pieces may be provided along apair 
of mutually parallel sides of the rectangular plate-shaped member, 
having generally the same length as the sides of the rectangular plate- 
shaped member. 

According to such a configuration, the contact portion between the 
heat modulating devices and the holding member can be made larger, so 
heat dissipation capabilities can be further improved. 

[0028] 

With the optical device according to the second aspect of the 
present invention, the holding member preferably comprises a supporting 
face for fixing an optical element. 

According to such a configuration, the heat of the optical element 
can be dissipated to the holding member. Accordingly, increased 
temperature of the optical element can be alleviated, thereby preventing 
deterioration due to heat. 

Also, as for optical elements, polarizing plates, phase difference 
plates, optically-compensating plates, condenser lenses, and so forth, 
can be given. 
[0029] 

With the optical device according to the second aspect of the 
present invention, a first supporting face for fixing a first optical 
element and a second supporting face for fixing a second optical element 



F007270 

- 29 - 

are preferably formed on the holding member, with the first supporting 
face and the second supporting face being configured so that the out-of- 
plane directional positions differ one from another. 

According to such a configuration, the heat of the optical element 
can be dissipated to the holding member. Accordingly, increased 
temperature of the optical element can be alleviated, thereby preventing 
deterioration due to heat. Further, the first supporting face and the 
second supporting face are configured so that the out-of-plane 
directional positions differ one from another, so multiple optical 
elements are supported by the holding member at different positions. 
Accordingly, in the event that a fan is used for cooling the optical 
elements, an air path is formed between the optical elements, so the 
optical elements can be efficiently cooled. 

Also, as for optical elements, polarizing plates, phase difference 
plates, optically-compensating plates, . condenser lenses, and so forth, 
can be given. 

[0030] 

With the optical device according to the second aspect of the 
present invention, the color synthesizing optical element and the base, 
the color synthesizing optical element and the holding frame, and the 
holding member and the holding member, are each preferably fixed by a 
thermal-conductive adhesive agent. 

According to such a configuration, adhesive agent introduced 
between the members assists thermal conduction between the members, so 
that dissipation capabilities can be further improved. 

Also, in this case, the adhesive agent is preferably constituted 
containing a metal material. Using such an adhesive agent further 
promotes thermal conduction between the members, since the metal 
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material in the adhesive agent is sandwiched between the members so as 
to thermally connect the members. 
[0031] 

With the optical device according to the second aspect of the 
present invention, the holding frame is preferably confi-gured of a 
thermal-conductive metal or thermal-conductive resin. 

According to such a configuration, the thermal conductivity of the 
holding frame introduced between the light modulating devices and the 
holding member can be increased, so heat dissipating capabilities can be 
further improved. 
[0032] 

Also, at this time, the holding frame preferably comprises a 
recessed frame member for storing the light modulating devices, and a 
supporting plate for pressing and fixing stored light modulating devices. 

According to such a configuration for the holding frame, the area 
of contact between the light modulating devices and the holding frame 
increases. Accordingly, the heat generated at the light modulating 
devices can be efficiently dissipated to the holding frame, so the 
cooling efficiency of the light modulating devices can be improved. 

[0033] 

With the optical device according to the second aspect of the 
present invention, the light modulating devices preferably comprise a 
pair of substrates, and a light-transmitting dust-proof plate fixed to 
at least one of the pair of substrates, with the thermal conductivity of 
the light-transmitting dust-proof plate being higher than the thermal 
conductivity of the substrate. 

Thus, providing the light-transmitting dust-proof plate having 
higher thermal conductivity to the light modulating devices prevents 
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adhesion of dust to the substrates of the light modulating devices 
themselves, and also enables heat dissipation from the surface of the 
light modulating devices, so cooling efficiency of the light modulating 
devices can be further improved. Accordingly, deterioration in image 
quality due to dust adhering to the substrates themselves of the light 
modulating devices, and deterioration in image quality due to 
deterioration of the capabilities of the light modulating devices due to 
heat, can be achieved, and the image quality of optical equipment such 
as a projector employing such an optical device can be improved. 
[0034] 

With the optical device according to the second aspect of the 
present invention, a light-transmitting plate with higher thermal 
conductivity than that of the material forming the color synthesizing ^. 
optical element is preferably provided on the light incident end face of 
the color synthesizing optical element, with the light-transmitting 
plate and the base being joined in a thermally-conductible manner. 

According to such a configuration, a more efficient heat conducting 
path consisting of the holding member, light-transmitting plate, and 
base, can be configured, so even in the event that the color 
synthesizing optical element is configured of a material with relatively 
low thermal conductivity, high thermal dissipation capabilities can be 
maintained. Sapphire, crystal, quartz,' or the like, which have higher 
thermal conductivity than general glass can be used for such a light- 
transmitting plate. 

Further, at this time, the light-transmitting plate and the base 
may be joined with a thermal-conducting adhesive agent, or may be joined 
with a thermal-conducting sheet or spacer members or the like formed of 
a thermal-conducting material introduced therebetween. Thus, the heat 
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dissipating capabilities of the heat conducting path can be improved by 
joining the light-transmitting plate and the base with a thermal- 
conducting adhesive agent or the like having excellent thermal 
conductivity . 
[0035] 

With the optical device according to the second aspect of the 
present invention, the base is preferably connected to a heat 
dissipating device for performing forced cooling. 

As described above, the heat generated at the light modulating 
devices is discharged to the base through the holding member. Hence, 
connecting a heat dissipating device for performing forced cooling to 
the base enables the cooling efficiency of the light modulating devices 
to be further improved. 
[0036] 

The optical device according to the third aspect of the present 
invention is an optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: a holding frame for holding 
the light modulating devices, having an opening for a portion 
corresponding to an image formation region of the light modulating 
devices; a holding member directly fixed to an optical flux incident, end 
face of the color synthesizing optical element having erected pieces 
formed so as to cover the side edge of the holding frame, and supporting 
pieces for supporting the face of the holding frame at the color 
synthesizing optical element side; spacers disposed between the holding 
frame and the erected piece of the holding member; and a base fixed to 
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at least one end of a pair of end faces intersecting with an optical 
flux incident end face of the color synthesizing optical element; 
wherein the base and the holding member are configured of thermal- 
conductive metal or thermal-conductive resin; and wherein the holding 
frame is fixed to the holding member by the spacers. 
[0037] 

According to this, the holding member and the base are configured 
of a thermal-conductive metal or thermal-conductive resin with excellent 
thermal conductivity, so the heat generated at the light modulating 
devices can be dissipated in the order of the holding member and the 
base so as to escape, thereby greatly improving the cooling capabilities 
of the light modulating devices . 

Further, in the event of using a fan for cooling the optical device,, 
the fan can be reduced in size. 

Note that "directly fixed to so-and-so" means that the members are 
fixed one to another without position adjusting members such as spacers 
or pins being introduced therebetween. Thus, cases wherein a sapphire 
substrate or metal plate or the like for improving thermal dissipation 
is introduced therebetween are also encompassed by the third aspect of 
the present invention. 
[0038] 

With the optical device according to the third aspect of the 
present invention, the thermal conductivity of the thermal-conductive 
metal or thermal-conductive resin is preferably 3 W/ (m-K) or higher. 

According to such a configuration, the heat generated at the light 
modulating devices can be speedily dissipated through the above heat 
conducting path. Also, the material of the holding member and the base 
can be freely set within a range satisfying the conditions of 3 W/ (m«K) 
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or higher, so materials meeting demands can be used. Accordingly, at 
the time of designing the optical device, materials can be optimized 
according to the demanded capabilities and the like. 
[0039] 

With the optical device according to the third aspect of the 
present invention, the holding member preferably comprises a protruding 
portion at a face of contact with the color synthesizing optical element, 
with a partial gap being formed between the color synthesizing optical 
element and the holding member by the color synthesizing optical element 
and the protruding portion. 

According to such a configuration, the gap forms an air path for 
cooling the light modulating devices and the optical elements such as 
the polarizing plate and the like disposed in the vicinity thereof, so 
deterioration of the light modulating devices and the optical elements 
disposed in the vicinity thereof due to heat can be prevented, thereby 
contributing to improved image quality. 

[0040] 

With the optical device according to the third aspect of the 
present invention, the color synthesizing optical element and the base, 
the color synthesizing optical element and the holding member, and the 
holding member and the holding frame, are each preferably fixed by a 
thermal-conductive adhesive agent. 

According to such a configuration, adhesive agent introduced 
between the members assists thermal conduction between the members, so 
that dissipation capabilities can be further improved. 

[0041] 

Also, in the event that the holding member and the holding frame 
are fixed by a thermal-conductive adhesive agent, the gap between the 
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erected piece and the perimeter of the holding frame is preferably 
filled with a thermal-conductive adhesive agent. 

According to such a configuration, the area of connection between 
the holding frame and holding member is widened, so the heat generated 
at the light modulating devices can be speedily dissipated to the 
holding member, further improving the cooling efficiency of the light 
modulating devices . 
[0042] 

Also, in this case, the thermal-conductive adhesive agent is 
preferably constituted containing a metal material. Using such an 
adhesive agent further promotes thermal conduction between the members, 
since the metal material in the adhesive agent is sandwiched between the 
members so as to thermally connect the members . 
[0043] 

With the optical device according to the third aspect of the 
present invention, the holding frame is preferably configured of a 
thermal-conductive metal or thermal-conductive resin. 

According to such a configuration, the thermal conductivity of the 
holding frame introduced between the light modulating devices and the 
holding member can be increased, so heat dissipating capabilities can be 
further improved. 

[0044] 

Also, at this time, the holding frame preferably comprises a 
recessed frame member for storing the light modulating devices, and a 
supporting plate for pressing and fixing stored light modulating devices. 

According to such a configuration for the holding frame, the area 
of contact between the light modulating devices and the holding frame 
increases. Accordingly, the heat generated at the light modulating 
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devices can be efficiently dissipated to the holding frame, so the 
cooling efficiency of the light modulating devices can be improved. 
[0045] 

With the optical device according to the third aspect of the 
present invention, the light modulating devices preferably comprise a 
pair of substrates, and a light-transmitting dust-proof plate fixed to 
at least one of the pair of substrates, with the thermal conductivity of 
the light-transmitting dust-proof plate being higher than the thermal 
conductivity of the substrate. 

Thus, providing the light-transmitting dust-proof plate having 
higher thermal conductivity to the light modulating devices prevents 
adhesion of dust to the substrates of the light modulating devices 
themselves, and also enables heat dissipation from the surface of the 
light modulating devices, so cooling efficiency of the light modulating 
devices can be further improved. Accordingly, deterioration in image 
quality due to dust adhering to the substrates themselves of the light 
modulating devices, and deterioration in image quality due to 
deterioration of the capabilities of the light modulating devices due to 
heat, can be achieved, and the image quality of optical equipment such 
as a projector employing such an optical device can be improved. 

[0046] 

With the optical device according to the third aspect of the 
present invention, a light-transmitting plate with higher thermal 
conductivity than that of the material forming the color synthesizing 
optical element is preferably provided on the light incident end face of 
the color synthesizing optical element, with the light-transmitting 
plate and the base being joined in a thermally-conductible manner. 

According to such a configuration, a more efficient heat conducting 
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path consisting of the holding member, light-transmitting plate, and 
base, can be configured, so even in the event that the color 
synthesizing optical element is configured of a material with relatively 
low thermal conductivity, high thermal dissipation capabilities can be 
maintained. Sapphire, crystal, quartz, or the like, whi-ch have higher 
thermal conductivity than general glass can be used for such a light- 
transmitting plate. 

Further, at this time, the light-transmitting plate and the base 
may be joined with a thermal-conducting adhesive agent, or may be joined 
with a thermal-conducting sheet or spacer members or the like formed of 
a thermal-conducting material introduced therebetween. Thus, the heat 
dissipating capabilities of the heat conducting path can be improved by 
joining the light-transmitting plate and the base with a thermal- 
conducting adhesive agent or the like having excellent thermal 
conductivity . 

[0047] 

With the optical device according to the third aspect of the 
present invention, the base is preferably connected to a heat 
dissipating device for performing forced cooling. 

As described above, the heat generated at the light modulating 
devices is discharged to the base through the holding member. Hence, 
connecting a heat dissipating device for performing forced cooling to 
the base enables the cooling efficiency of the light modulating devices 
to be further improved. 

[0048] 

The optical device according to the fourth aspect of the present 
invention is an optical device integrally provided with a plurality of 
light modulating devices for modulating a plurality of color lights for 
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each color light according to image information, and a color 
synthesizing optical element for synthesizing each color light modulated 
at the light modulating devices, comprising: a holding frame for holding 
the light modulating devices, having an opening for a portion 
corresponding to an image formation region of the light modulating 
devices; a base fixed to at least one end of a pair of end faces 
intersecting with an optical flux incident end face of the color 
synthesizing optical element; a holding member directly fixed to the 
base, having an erected piece formed so as to cover the side edge of the 
holding frame, and a supporting piece for supporting the face of the 
holding frame at the side of the color synthesizing optical element; and 
spacers disposed between the holding frame and the erected piece of the 
holding member; wherein the base and the holding member are configured 
of a thermal-conductive metal or thermal-conductive resin; and wherein 
the holding frame is fixed to the holding member by the spacers. 

According to such a present invention, the base and the holding 
member are configured of a thermal-conductive metal or thermal- 
conductive resin having excellent thermal conductivity, so the heat 
generated at the light modulating devices can be dissipated in the order 
of the holding member and the base so as to escape. Accordingly, 
malfunctions due to high temperatures of the light modulating devices 
can be prevented, while greatly improving the cooling capabilities of 
the light modulating devices. 

Also, due to improved cooling capabilities of the light modulating 
devices, light fluxes from the light source can be increased, thereby 
increasing the brightness of the image projected on a screen. 

Further, in the event of using a fan for cooling the optical device, 
the fan can be reduced in size. 
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Note that "fixed to the base side face" means that the holding 
member is fixed to the base side face without position adjusting members 
such as spacers or pins being introduced therein. Accordingly, cases 
wherein a sapphire substrate or metal plate or the like for improving 
thermal dissipation is introduced between the base side "face and holding 
member are also encompassed by the first aspect of the present invention. 

[0049] 

With the optical device according to the fourth aspect of the 
present invention, the thermal conductivity of the thermal-conductive 
metal or thermal-conductive resin is preferably 3 W/ (m-K) or higher. 

According to such a configuration, the heat generated at the light 
modulating devices can be speedily dissipated through the above heat 
conducting path. Also, the material of the holding member and the base 
can be freely set within a range satisfying the conditions of 3 W/ (m-K) 
or higher, so materials meeting demands can be used. Accordingly, at 
the time of designing the optical device, materials can be optimized 
according to the demanded capabilities and the like. 

[0050] 

With the optical device according to the fourth aspect of the 
present invention, preferably the base has a recessed portion formed at 
a portion of an end face where the holding member is fixed by adhesion. 

According to such a configuration, in the event that a fan is used 
for cooling the optical device, this recessed portion can be used as an 
air path for cooling air. Accordingly, the optical device can be 
efficiently cooled. 

[0051] 

With the optical device according to the fourth aspect of the 
present invention, the holding frame, the holding member, and the base, 
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are each preferably fixed by a thermal-conductive adhesive agent. 
According to such a configuration, adhesive agent introduced between the 
members assists thermal conduction between the members, so that 
dissipation capabilities can be further improved. 
[0052] 

Also, in this case, the gap between the erected piece and the 
holding frame is preferably filled with a thermal-conductive adhesive 
agent. According to such a configuration, the area of connection 
between the holding frame and holding member is widened, so the heat 
generated at the light modulating devices can be speedily dissipated to 
the holding member, further improving the cooling efficiency of the 
light modulating devices. 
[0053] 

Here, the adhesive agent is preferably constituted containing a 
metal material. Using such an adhesive agent further promotes thermal 
conduction between the members, since the metal material in the adhesive 
agent is sandwiched between the members so as to thermally connect the 
members . 

[0054] 

With the optical device according to the fourth aspect of the 
present invention, the base is preferably fixed to only one of a pair of 
end faces intersecting with an optical flux incident end face of the 
color synthesizing optical element, with a linking member for linking 
the holding members facing one another being provided near the other of 
the end faces, and the linking member being configured of a thermal- 
conductive metal or thermal-conductive resin. 

According to such a configuration, not only heat dissipation from 
the holding member to the base due to thermal transfer, but also heat 



F007270 

- 41 - 

dissipation from the holding member to the linking member is enabled. 
Accordingly, the cooling capabilities of the optical modulating devices 
can be further improved. 
[0055] 

Also, at this time, at least two of the base, the holding member, 
and the linking member, are preferably formed integrally. According to 
such a configuration, thermal dissipation from the holding member to the 
base and from the holding member to the linking member becomes smoother, 
enabling the cooling capabilities of the optical modulating devices to 
be further improved. 
[0056] 

Also, at this time, the holding frame preferably comprises a 
recessed frame member for storing the light modulating devices, and a 
supporting plate for pressing and fixing stored light modulating devices. 

According to such a configuration of the holding frame, the area of 
contact between the light modulating devices and the holding frame 
increases. Accordingly, the heat generated at the light modulating 
devices can be efficiently dissipated to the holding frame, so the 
cooling efficiency of the light modulating devices can be improved. 

[0057] 

With the optical device according to the fourth aspect of the 
present invention, the light modulating devices preferably comprise a 
pair of substrates, and a light-transmitting dust-proof plate fixed to 
at least one of the pair of substrates, with the thermal conductivity of 
the light-transmitting dust-proof plate being higher than the thermal 
conductivity of the substrate. 

Thus, providing the light-transmitting dust-proof plate having 
higher thermal conductivity to the light modulating devices prevents 
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adhesion of dust to the substrates of the light modulating devices 
themselves, and also enables heat dissipation from the surface of the 
light modulating devices, so cooling efficiency of the light modulating 
devices can be further improved. Accordingly, deterioration in image 
quality due to dust adhering to the substrates themselves of the light 
modulating devices, and deterioration in image quality due to 
deterioration of the capabilities of the light modulating devices due to 
heat, can be achieved, and the image quality of optical equipment such 
as a projector ^employing such an optical device can be improved. 
[0058] 

With the optical device according to the fourth aspect of the 
present invention, a light-transmitting plate with higher thermal 
conductivity than that of the material forming the color synthesizing 
optical element is preferably provided on the light incident end face of 
the color synthesizing optical element, with the light-transmitting 
plate and the base being joined in a thermally-conductible manner. 

According to such a configuration, a more efficient heat conducting 
path consisting of the holding member, light-transmitting plate, and 
base, can be configured, so even in the event that the color 
synthesizing optical element is configured of a material with relatively 
low thermal conductivity, high thermal discharge capabilities can be 
maintained. Sapphire, crystal, quartz, or the like, which have higher 
thermal conductivity than general glass can be used for such a light- 
transmitting plate. 

Further, at this time, the light-transmitting plate and the base 
may be joined with a thermal-conducting adhesive agent, or may be joined 
with a thermal-conducting sheet or spacer members or the like formed of 
a thermal-conducting material introduced therebetween. Thus, the heat 
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dissipating capabilities of the heat conducting path can be improved by 
joining the light-transmitting plate and the base with a thermal- 
conducting adhesive agent or the like having excellent thermal 
conductivity. 
[0059] 

With the optical device according to the fourth aspect of the 
present invention, the base is preferably connected to a heat 
dissipating device for performing forced cooling. 

As described above, the heat generated at the light modulating 
devices is discharged to the base through the holding member. Hence, 
connecting a heat dissipating device for performing forced cooling to 
the base enables the cooling efficiency of the light modulating devices 
to be further improved. 

[0060] 

The optical devices according to the first through fourth aspects 
of the present invention described above may be employed in a projector 
comprising a projecting lens for projecting images formed by the optical 
device. Employing the optical device according to the present invention 
in such a projector improves cooling capabilities of light modulating 
devices, so malfunctions due to high temperatures of the light 
modulating devices can be prevented, and accordingly, high image quality 
can be maintained. Also, light fluxes from the light source can be 
increased, thereby enabling increasing the brightness of the image 
projected on a projecting face such as a screen. Further, in the event 
of using a fan for cooling the optical device, the fan can be reduced in 
size, so the size of the projector can be reduced, as well. 

[0061] 

Further, in the event that the projector comprises an optical parts 
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housing for storing a plurality of optical elements making up an optical 
system, the optical parts housing is preferably configured of thermal- 
conductive material, and the base fixed to the optical parts housing. 
Further, in the event that the optical device and the optical parts 
housing are stored in an external case, the external cas-e is preferably 
configured of thermal-conductive material, with the optical parts 
housing being joined with the external case in a thermally-conductible 
manner. According to such a configuration, the heat reaching the base 
through the holding member can be dissipated by thermal conduction to 
the optical parts housing, and in some instances, sequentially to the 
external case, so the cooling capabilities of the light modulating 
devices can be greatly improved. Accordingly, the cooling capabilities 
of the light modulating devices within the device are greatly improved, 
thereby achieving reduced size, high luminance, and high reliability, of 
projectors. 

[0062] 

[Description of the Embodiments] 

<First Embodiment> 

The first embodiment according to the present invention will be 
described below with reference to the drawings. 

(1. Primary Construction of Projector) 

Fig. 1 is an overall perspective view of a projector 1 according to 
the first embodiment as viewed from above, Fig. 2 is an overall 
perspective view of the projector 1 as viewed from below, and Fig. 3 
through Fig. 5 are perspective views of the interior of the projector 1. 
Specifically, Fig. 3 is a diagram wherein an upper case 21 of the 
projector 1 has been removed from the state shown in Fig. 1, Fig. 4 is a 
diagram with a shield plate 80, driver board 90, and upper housing 472 
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removed from the state shown in Fig. 3 as viewed from the rear side, and 
Fig. 5 is a diagram wherein an optical unit 4 has been removed from the 
state shown in Fig. 4. The parts 4, 21, 80, 90, and 472, which make up 
the projector, will be described below in detail. 
[0063] 

In Fig. 1 through Fig. 5, the projector 1 has an external case 2, 
an electric power source unit 3 stored in the external case 2, and an 
optical unit 4 disposed in the external case 2 as well, having a U- 
shaped form on the flat, with an overall generally rectangular 
parallelepiped shape. 

[0064] 

The external case. 2 is configured of an upper case 21 and a lower 
case 23, each formed of a thermal conductive material. The cases 21 and, 
23 are mutually fixed by screws. 

Now, examples of thermal-conductive materials configuring the 
external case 2 include lightweight and superbly thermal-conductive 
metals such as Al, Mg, Ti, alloys thereof, carbon steel, brass, 
stainless steel, and so forth, or resins with carbon filler such as 
carbon fiber, carbon nano-tubes, etc., mixed in (polycarbonate, 
polyphenylene sulfide, liquid crystal resin, or the like) . 

Also, the external case does not need to be made all of the same 
material, and arrangements may be made wherein a part of the external 
case is formed of resin and the other part formed of metal. For example, 
the upper case 21 may be formed of resin, and the lower case formed of 
metal . 

[0065] 

The upper case 21 is formed of an upper portion 211, a side portion 
212 provided on the perimeter thereof, a back portion 213, and a front 
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portion 214. 

A lamp cover 24 is detachably attached to the front side of the 
upper portion 211, by fitting in. Also, a notch portion 211A is 
provided to the side of the lamp cover 24 at the upper portion 211 with 
the upper portion of a projecting lens 46 exposed therefrom, so that 
zoom operation and focusing operation of the projecting lens 46 can be 
performed manually by levers. An operating panel 25 is provided at the 
back side of the notch portion 211A. 

The front portion 214 has a round hole opening 212A which connects 
to the notch portion 211A of the upper case 21, and the projecting lens 
46 is positioned corresponding to the round hole opening 212A. A vent 
212B formed to the lower case 23 side is positioned at the opposite side 
of the round hole opening 212A on the front portion 214. The vent 212B 
is positioned to the front of the internal electric power source unit 3. 
A venting louver 2 6 is provided which vents cooling air to the direction 
away from the image projection region, i.e., to the left side in Fig. 1, 
and also has light shielding functions (the venting louver 26 is 
actually attached to the lower case 23) . 
[0066] 

The lower case 23 is formed of a bottom portion 231 and a side 
portion 232 and a back portion 233 provided on the perimeter thereof. 

A position adjusting groove 27 for performing positioning of the 
projected image by adjusting the inclination of the entire projector 1 
is provided at the front side of the bottom portion 231. Also, a 
position adjusting mechanism 28 for adjusting the inclination of the 
projector 1 in a different direction is provided at one corner portion 
of the rear side of the bottom portion 231, with a rear foot 231A 
provided at the other corner. Note that the rear foot 231A is not 
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capable of positional adjustment. Further, an air inlet 231B for 
cooling air is provided on the bottom portion 231. 

An attaching portion 232A for rotatably attaching a horseshoe- 
shaped handle 29 is provided to the other side portion 232. 
[0067] 

Side feet 2A (Fig. 2) which serve as feet in the event of standing 
the projector 1 up with the handle 29 on the top are provided to the 
side portions 212 and 232 of the upper case 21 and the lower case 23, on 
one side of such an external case 2 . 

Also, provided on the back side for the external case 2 is an 
interface portion 2B which opens straddling the back portion 213 of the 
upper case 21 and the back portion 233 of the lower case 23,, with an 
interface cover 215 being provided within this interface portion 2B, and 
an interface board, which is omitted in the drawings, having various 
types of connectors mounted thereupon being positioned on the inner side 
of the interface cover 215. Speaker holes 2C and an air inlet 2D are 
provided to the left and right sides of the interface portion 2B, 
straddling the back portions 213 and 233. Of these, the air inlet 2D is 
positioned at the back of the internal electric power source unit 3. 

[0068] 

The electric power source unit 3 is configured of an electric power 
source 31 and a lamp driving circuit (ballast) 32 disposed to the side 
of the electric power source 31, as shown in Fig. 4. 

The electric power source 31 supplies electric power supplied 
through an electric power source cable to the lamp driving circuit 32 
and driver board 90 (Fig. 3) and so forth, and comprises an inlet 
connector 33 (Fig. 2) where the electric power source cable is plugged 
in . 
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The lamp driving circuit 32 supplies electric power to a light 
source lamp 411 of the optical unit 4. 
[0069] 

The optical unit 4 is a unit for optically processing light flux 
emitted from the light source lamp 411 and forming an optical image 
corresponding to image information, as shown in Fig. 4, Fig. 6, and Fig. 
7 , and comprises an integrator illumination optical system 41, a color 
separating optical system 42, a relay optical system 43, an electric 
optical device 44, a cross-dichroic prism 45 serving as a color 
synthesizing optical system (Fig. 7) , and a projecting lens 46 serving 
as a projecting optical system. 
[0070] 

The electric power source unit 3 and the optical unit 4 are 
surrounded by an aluminum shield plate 8 0 (Fig. 3 and Fig. 5), including 
above and below, and accordingly electromagnetic noise is prevented from 
leaking out externally from the electric power source unit 3 or the like. 

[0071] 

(2. Detailed Configuration of Optical System) 

In Fig. 4 and Fig. 7, the integrator illumination optical system 41 
is an optical system acting so as to approximately uniformly illuminate 
the image forming area of the three liquid crystal panels 441 (liquid 
crystal panels 441R, 441G, and 441B denoted for each color light red, 
green, and blue) making up the electric optical device 44, and comprises 
a light source device 413, a first lens array 418, a second lens array 
414 including a UV filter, a polarization converting element 415, a 
first condenser lens 416, a reflecting mirror 424, and a second 
condenser lens 419. 
[0072] 
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Of these, the light source device 413 has a light source lamp 411 
serving as an radial light source for emitting radial light rays, and a 
reflector 412 for reflecting the radial light emitted from the light 
source lamp 411. As for the light source lamp 411, halogen lamps, 
metal-halide lamps, or high-pressure mercury lamps are cften used. A 
paraboloid mirror is used for the reflector 412. An ellipsoidal mirror 
may be used in conjunction with a paralleling lens (concave lens), other 
than the paraboloid mirror. 

[0073] 

The first lens array 418 has a structure wherein small lenses 
having an approximately rectangular outline as viewed from the optical 
axis direction are arrayed in matrix fashion. Each of the small lenses 
divide the light flux emitted from the light source lamp 411 into 
multiple partial light fluxes. The outline form of the small lenses is 
set to a substantially similar figure to the form of the image forming 
area of the liquid crystal panel 441. For example, in the event that 
the aspect ratio (the ratio of horizontal and vertical dimensions) of 
the image formation region of the liquid crystal panel 441 is 4 : 3, the 
aspect ratio of the small lenses is also 4:3. 

[0074] 

The second lens array 414 has a configuration generally the same as 
that of the first lens array 418, having a configuration wherein small 
lenses are arrayed in matrix fashion. This second lens array 414 
functions to image the images of the small lenses of the first lens 
array 418 on the liquid crystal panel 441 along with the first condenser 
lens 416 and the second condenser lens 419. 

[0075] 

The polarization converting element 415 is positioned between the 



F007270 

- 50 - 

second lens array 414 and the first condenser lens 416, and is formed 
into an integral unit with the second lens array 414. Such a 
polarization converting element 415 converts light from the second lens 
array 414 into one type of polarized light, whereby the usage efficiency 
of the light at the electric optical device 44 is improved. 
[0076] 

Specifically, each partial light converted into one type of 
polarized light by the polarization converting element 415 is 
approximately superimposed on the liquid crystal panels 441R, 441G, and 
441B of the electric optical device 44 in the end, by the first 
condenser lens 416 and the second condenser lens 419. With a projector 
using the type of liquid crystal panel which modulates polarized light, 
only one type of polarized light can be used, so approximately half of 
the light from the light source lamp 411 which emits random polarized 
light cannot be used. 

Accordingly, the emitted light from the light source lamp 411 is 
converted into one type of polarized light by using the polarization 
converting element 415, thereby raising the usage efficiency of the 
light at the electric optical device 44. Such a polarization converting 
element 415 is introduced in, for example, Japanese Unexamined Patent 
Application Publication No. 8-304739. 

[0077] 

The color separating optical system 42 comprises two dichroic 
mirrors 421 and 422, and a reflecting mirror 423, and functions to 
divide the multiple partial light fluxes emitted from the integrator 
illumination optical system 41 into the three color lights of red, green, 
and blue, with the dichroic mirrors 421 and 422. 

[0078] 
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The relay optical system 43 comprises an incident side lens 431, 
relay lens 433, and reflecting mirrors 432 and 434, and functions to 
guide the color light divided at the color separating optical system 42, 
the blue light, to the liquid crystal panel 441B. 

[0079] 

At this time, at the dichroic mirror 421 of the color separating 
optical system 42, the blue color light component and the green color 
light component of the light flux emitted from the integrator 
illumination optical system 41 are transmitted, while the red color 
light component is reflected. The red color light reflected by the 
dichroic mirror 421 is reflected at the reflecting mirror 423, passes 
through a field lens 417 and has the polarization direction thereof 
matched at a polarizing plate 442, and then reaches the red color liquid 
crystal panel 441R. This field lens 417 converts each partial light 
flux emitted from the second lens array 414 to light flux parallel to 
the center axis (primary ray) thereof. This is true for field lenses 
417 provided at the light incident side of the other liquid crystal 
panels 441G and 441B, as well. 
[0080] 

Of the blue light and green light which have been transmitted 
through the dichroic mirror 421, the green light is reflected by the 
dichroic mirror 422, passes through the field lens 417 and has the 
polarization direction thereof matched at the polarizing plate 442, and 
then reaches the green color liquid crystal panel 441G. On the other 
hand, the blue light is transmitted by the dichroic mirror 422, passes 
through the relay optical system 43, further passes through the field 
lens 417 and has the polarization direction thereof matched at the 
polarizing plate 442, and then reaches the blue color liquid crystal 
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panel 44 IB. The reason that a relay optical system 43 is used for the 
blue light is to prevent deterioration of the usage efficiency of the 
light due to diffusion and the like of the light, since the optical path 
for the blue light is longer than the optical paths for the other color 
lights. That is to say, this is to transmit the partial- light flux cast 
into the incident side lens 431, to the field lens 417 as it is. 
[0081] 

The electric optical device 44 comprises liquid crystal panels 441R, 
441G, and 441B, as three light modulating devices. The liquid crystal 
panels 441R, 441G, and 441B use polysilicon TFTs as switching devices 
for example, and each color light divided at the color separating 
optical system 42 is modulated according to image information by the 
liquid crystal panels 441R, 441G, and 441B, and the polarizing plates 
442 at the light flux incident side and emitting side of these, thereby 
forming an optical image. 
[0082] 

The cross-dichroic prism 45 serving as the color synthesizing 
element synthesize the images modulated for each color light emitted 
from the three liquid crystal panels 441R, 441G, and 441B, to form a 
color image. Now, the cross-dichroic prism 45 has a dielectric 
substance multi-layer film which reflects red light and a dielectric 
substance multi-layer film which reflects blue light formed following 
the interface of four right-angle prisms, in a general X shape, with the 
three color lights being synthesized by these dielectric substance 
multi-layer films. The color image synthesized by the cross-dichroic 
prism 45 is emitted from the projecting lens 46, and projected on a 
screen in an enlarged manner. 

[0083] 
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As shown in Fig. 4 and Fig. 6, the above-described optical systems 
41 through 45 are stored inside an optical parts housing 47, serving as 
housing for the optical parts. 

Now, the upper housing 472 and lower housing 471 are preferably 
formed of thermal-conductive material. Examples of such" thermal- 
conductive materials include lightweight and superbly thermal-conductive 
metals such as Al, Mg, Ti, alloys thereof, carbon steel, brass, 
stainless steel, and so forth, or resins with carbon filler such as 
carbon fiber, carbon nano-tubes, etc., mixed in (polycarbonate, 
polyphenylene sulfide, liquid crystal resin, or the like) . 

The optical parts housing 47 is configured of a lower housing 471 
having grooves for fitting in by sliding in from above the above- 
described optical parts, 414 through 419, 421 through 423, 431 through 
434 and the polarizing plates 442 disposed at the light incident, side of 
the liquid crystal panels 441R, 441G, and 441B, and an upper housing 472 . 
having a lid shape, for closing off the opening at the top of the lower 
housing 471. 

Also, a head portion 49 is formed at the light emitting side of the 

optical parts housing 47. The projecting lens 46 is fixed at the front 

■j 

side of the head portion 49, and the cross-dichroic prism 45 with the 
liquid crystal panels 441R, 441G, and 441B, attached at the back side. 
[0084] 

(3. Cooling Structure) 

As shown in Fig. 2 and Fig. 4 through Fig. 6, the projector 1 
according to the present embodiment comprises a panel cooling system A 
for primarily cooling the liquid crystal panels 441R, 441G, and 441B, a 
lamp cooling system B for primarily cooling the light source lamp 411, 
and an electric power source cooling system C for primarily cooling the 
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electric power source 31. 
[0085] 

First, description will be given regarding the panel cooling system 
A, with reference to Fig. 2, Fig. 4, and Fig. 5. With the panel cooling 
system A, a pair of sirocco fans 51 and 52 distributed on both sides of 
the projecting lens 46 are used. Cooling air drawn in through an air 
inlet 231B on the lower face by the sirocco fans 51 and 52 cools the 
liquid crystal panels 441R, 441G, and 441B and the polarizing plates 442 
(Fig. 7) on the light flux incident side and emitting side thereof 
upwards from the bottom, and then is drawn to an axial exhaust fan 53 
side at a front corner while cooling the lower face of the driver board 
90 (Fig. 3), and is vented from the vent 212B (Fig. 3) on the front side. 
[0086] 

Next, description will be made regarding the lamp cooling system B, 
with reference to Fig. 4 through Fig. 6. With the lamp cooling system B, 
a sirocco fan 54 provided to the lower face of the optical unit 4 is 
used. The cooling air within a projector 1 drawn by the sirocco fan 54 
enters into the optical parts housing 47 from an unshown opening 
provided on the upper housing 472, passes between the second lens array 
414 (Fig. 7) and polarization converting element 415 (Fig. 7) and cools 
these, following which the air exits from a vent side opening 471A of 
the lower housing 471 and is suctioned by the sirocco fan 54, and is 
vented. The vented cooling air enters into the optical parts housing 47 
again from the air inlet side opening 471B of the lower housing 471, 
enters into the light source device 413 (Fig. 7) and cools the light 
source lamp 411 (Fig. 7), subsequently exits the optical parts housing 
47, and is vented from the vent 212B (Fig. 3) by the axial vent fan 53. 

[0087] 
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Further, the electric power source cooling system C will be 
described with reference to Fig. 4. With the electric power source 
cooling system C, an axial intake fan 55 provided behind the electric 
power source 31 is used. The cooling air suctioned in from the air 
inlet 2D at the back side by the axial intake fan 55 cools the electric 
power source 31 and lamp driving circuit 32, and subsequently is vented 
from the vent 212B (Fig. 3) by the axial vent fan 53 as with the other 
cooling systems A and B. 

[0088] 

(4. Structure of Optical Device) 

The following is a description of the structure of the optical 
device with reference to Fig. 8 through Fig. 14. 

First, as shown in Fig. 8, the optical device comprises a cross- 
dichroic prism 45, bases 445 fixed on both upper and lower faces of the 
cross-dichroic prism 45 (a pair of end faces intersecting with the light 
flux incident end face) , the liquid crystal panels 441R, 441G, and 441B, 
a holding frame 443 for storing the liquid crystal panels 441R, 441G, 
and 44 IB, and a holding member 446 introduced between the holding frame 
443 and the side face of the bases 445. 

Note that in Fig. 8, only one each of the liquid crystal panel 441, 
holding frame 443, and holding member 446 are shown, in order to 
simplify the diagram. These components 441, 443, and 446 are actually 
also disposed on two other light flux incident end faces of the cross- 
dichroic prism 45. 

This is also true for Fig. 9, Fig. 15, and Fig. 16. 

[0089] 

Now, with the present embodiment, the bases 445, holding member 446, 
and holding frame 443 are configured of an magnesium alloy. However, 



F007270 

- 56 - 

the material for these is not restricted to magnesium alloy. For 
example, lightweight and superbly thermal-conductive metals such as Al, 
Mg, Ti, alloys thereof, carbon steel, brass, stainless steel, and so 
forth, or resins with carbon filler such as carbon fiber, carbon nano- 
tubes, etc., mixed in (polycarbonate, polyphenylene sulfide, liquid 
crystal resin, or the like), may be used. Also, a metal (including 
alloys) or resin with 3 W/ (m-K) or more in thermal conductivity is 
preferably used for the material for these members. This is because the 
thermal conductivity of optical glass which is a common material for the 
cross-dichroic prism 45 is approximately 0.7 W/ (m-K) , therefore fourfold 
thermal conductivity thereof would be considered sufficient to 
anticipate improvement in thermal discharge capabilities. Table 1 (a) 
gives examples of material with thermal conductivity of 3 W/ (m-K) or 
higher. Also, as a comparison, Table 1 (b) gives examples of material 
with thermal conductivity of 3 W/ (m-K) or lower. 
[0090] 
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1] 






Thermal 




Conductivity 




W/ (m-K) 




Mg alloy (AZ91D) 


72 




Al alloy (ADC12) 


100 




Carbon steel 


42 




Brass 


106 


\ a ) 


Austenitic stainless steel 


16 




CoolPoly (RS007) 


3.5 




CoolPoly (RS012) 


10 




CoolPoly (RS008) 


3.5 




CoolPoly (D2) 


15 




ABS resin 


0.2 


(b) 


Polycarbonate 


0.2 




Quartz glass 


1.38 



[0091] 

In Table 1(a), CoolPoly is a product name (registered trademark) of 
a thermally conductive resin from Cool Polymer, Inc., and inside the 
parentheses are product numbers. 

Also, the materials listed in Table 1(a) are examples of thermal- 
conductive metals or thermal-conductive resins which can be used as 
materials for the bases 445, holding member 446, and holding frame 443. 
Though brass is listed in Table 1(a) as the material with the highest 
thermal conductivity, it is needless to say that the thermal 
conductivity of materials making up these members may be higher. 
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[0092] 

The bases 445 are fixed on both upper and lower faces of the cross- 
dichroic prism 45, the perimeter forms thereof being somewhat larger 
than that of the cross-dichroic prism 45 , and the side faces protruding 
out further than the side faces of the cross-dichroic prism 45. 

Also, as shown in Fig. 9, recesses 445A are formed on opposing 
upper and lower side edges on the side faces of the base 445, so that a 
tool such as a screwdriver or the like can be inserted between the 
holding member 446 and bases 445 which are fixed by adhesion. 

Further, an attaching portion 445B is formed on the base 445 fixed 
on the upper face of the cross-dichroic prism 45, in order to fix the 
optical device to the lower housing 471. 

[0093] 

As shown in Fig. 13, the liquid crystal panel 441R has liquid 
crystal sealed in between a driving substrate (e.g., a substrate upon 
which are formed multiple line-shaped electrodes, electrodes making up 
pixels, and TFT devices electrically connected in between these) 441A 
and an opposing substrate (e.g., a substrate upon which is formed a 
common electrode) 44 IE, with a control cable 441C extending from between 
these glass substrates. Normally fixed upon the driving substrate 441A 
and the opposing substrate 441E are light-transmitting dust-proof plates 
441D to offset the position of the panel face of the liquid crystal 
panel 441 from the back-focus position of the projecting lens 46, so 
that dust adhering to the surface of the panel is optically 
inconspicuous. A material with good thermal conductivity is used for 
the light-transmitting dust-proof plate, such as sapphire, crystal, 
quartz, or the like. The thermal conductivity of sapphire, crystal, and 
quartz is, respectively, 42 W/(m-K), 9 W/(nrK), and 1.38 W/(m-K). Though 
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the present embodiment employs the light-transmitting dust-proof plate 
441D, such a dust-proof plate is not indispensable. Also, an 
arrangement may be made wherein a light-transmitting dust-proof plate 
441D is provided to only one substrate of the driving substrate 441A and 
the opposing substrate 441E. Further, a gap may be provided between the 
light-transmitting dust-proof plate 441D and the substrates 441A and 
441E. This holds true for the following embodiments, as well. Note 
that in the drawings other than Fig. 13, the light-transmitting dust- 
proof plate 441D is omitted. 
[0094] 

As shown in Fig. 13, the holding frame 443 is made up of a recessed 
frame member 444A having a storing portion 444A1 for storing the liquid 
crystal panels 441R, 441G, and 441B, and a supporting plate 444B which 
engages with the recessed frame member 444A and presses and fixes the 
stored liquid crystal panels 441R, 441G, and 441B. Also, the holding 
frame 443 grasps the perimeter of the light-transmitting dust-proof 
plate 441D fixed to the opposing substrate 441E of the liquid crystal 
panels 441R, 441G, and 441B. Also, the liquid crystal panels 441R, 441G, 
and 441B, are stored in a storing portion 444A1 of the holding frame 443. 
An opening 443C is provided at a position corresponding to the panel 
face of the stored liquid crystal panels 441R, 441G, and 441B, with 
holes 443D formed at the four corners thereof. Also, as shown in Fig. 9, 
fixing of the recessed frame member 444A and the supporting plate 444B 
is performed by engaging hooks 444D provided at the left and right sides 
of the supporting plate 444B, and hook engaging portions 444C provided 
at places corresponding to the recessed frame member 44 4A. 
[0095] 

Now, the liquid crystal panels 441R, 441G, and 441B are exposed at 
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the opening 443C of the holding frame 443, and this portion becomes the 
image forming region. That is to say, the color light of R, G, and B is 
introduced to this portion of the liquid crystal panels 441R, 441G, and 
441B, and an optical image is formed according to image information. 

Further, a shielding film (omitted in the drawings) is provided at 
the light flux emitting side end face of the supporting plate 443B, 
thereby preventing light from reflection from the cross-dichroic prism 
45 from being further reflected to the cross-dichroic prism 45 side, 
thereby preventing deterioration in contrast due to stray light. 

[0096] 

The holding member 446 is for holding and fixing the holding frame 
443 for storing the liquid crystal panels 441R, 441G, and 441B, and as 
shown in Fig. 9, comprises a rectangular plate-shaped member 446A, and 
pins 447A erected from the four corners of the rectangular plate-shaped 
member 446A. Now, the positions of the pins 447A do not need to be at 
the corners of the rectangular plate-shaped member 446A. The number of 
pins 447A is not restricted to four, with two or more being sufficient. 

This holding member 446 is introduced between the bases 445 and the 
holding frame 443. The end face of the holding member 446 which is 
opposite to the pins 447A is fixed by adhesion to the side faces of the 
bases 445. Also, the holding member 446 and holding frame 443 are 
mutually fixed by adhesion, through the pins 447A of the holding member 
446 and the holes 443D of the holding frame 443. 

The rectangular plate-shaped member 44 6A has a rectangular opening 
446B formed in the generally center portion thereof, and a recess 446N 
is formed along the upper and lower side edges thereof. At the time of 
mounting the liquid crystal panels 441R, 441G, and 441B, the opening 
446B corresponds to the image forming region of the liquid crystal 
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panels 441R, 441G, and 441B. Also, a shielding film (omitted in the 
drawings) is provided on the light flux emitting end face of the 
rectangular plate-shaped member 446A, in the same way as with the 
holding frame 4 43. 
[0097] 

Also, an engaging groove 446C is formed so as to surround the 
opening 446B, and a polarizing plate 442 wherein a polarizing film has 
been applied onto a sapphire substrate using a transparent adhesive 
agent is fixed so as to be engaged with this engaging groove 446C, using 
double-faced tape or adhesion. 

The pins 447A have a diameter at the rising portion from the 
rectangular plate-shaped member 446A larger than the holes 443D formed 
on the holding frame 443, so that a gap is secured between the liquid 
crystal panels 441R, 441G, and 441B and the holding member 446 at the 
time of mounting the liquid crystal panels 441R, 441G, and 44 IB. 

In the event that such a structure does not exist, i.e., in the 
event that the diameter of the pin 447A is generally equal from the base 
toward the tip, the gap cannot be secured at the time of mounting the 
holding frame 443 to the holding member 446, so the adhesive agent for 
fixing the holding frame 443 and the holding member 44 6 spreads to the 
end face of the holding frame 443 due to surface tension, and adheres to 
the display face of the liquid crystal panel 441. 

[0098] 

(5. Manufacturing Method for Optical Device) 

The following is a detailed description of the manufacturing method 
for the optical device, with reference to Fig. 9. First, 

(a) First, the bases 445 are fixed to the upper and lower faces of 
the cross-dichroic prism 45, using adhesive agent (base fixing step) . 
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(b) Further, the polarizing plate 442 is fixed by double-face tape 
or adhesion so as to engage with the engaging grooves 446C of the 
holding member 446 (polarizing plate fixing step) . 

<c) The liquid crystal panels 441R, 441G, and 441B are stored in 
the storing portion 444A1 of the recessed frame member 4-44A of the 
holding frame 443. Subsequently, the supporting plate 444B of the 
holding frame 443 is attached from the liquid crystal panel insertion 
side of the recessed frame member 444A, thereby pressing and fixing 
liquid crystal panels 441R, 441G, and 441B so as to hold. Note that 
attaching of the supporting plate 444B to the recessed frame member 444A 
can be performed by engaging the hooks 444D of the supporting plate 444B 
with the hook engaging portions 444C of the recessed frame member 444A 
(light modulating device holding step) . 

[0099] 

(d) The pins 447A of the holding member 446 with adhesive agent 
coated thereupon are inserted into the holes 443D of the holding frame 
443 storing the liquid crystal panels 441R, 441G, and 441B (holding 
frame mounting step) . 

(e) The end face of the holding member 446 opposite to the pins 
447A is adhered to the side face of the bases 445 (the light flux 
incident end face side of the cross-dichroic prism 45) with adhesive 
agent (holding member mounting step) . At this time, the holding member 
44 6 is adhered to the side face of the bases by surface tension of the 
adhesive agent . 

(f) In a state with the adhesive agent unhardened, the position of 
the liquid crystal panels 441R, 441G, and 441B is adjusted (position 
adjusting step) . 

(g) Following performing positional adjustment of the liquid 
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crystal panels 441R, 441G, and 441B, the adhesive agent is hardened, and 
these panels are fixed (adhesive agent hardening step) . 

The optical device is manufactured by the above step procedures. 

A thermal-curing adhesive agent having excellent thermal 
conductivity or a photo-curing adhesive agent is preferably used for the 
adhesive agent used in the above manufacturing steps. As for such an 
adhesive agent having excellent thermal conductivity, there are acrylic 
or epoxy adhesive agents containing metals such as silver palladium. 

[0100] 

(6. Positional Adjustment Method for Liquid Crystal Panel) 

Positional adjustment of the liquid crystal panels 441R, 441G, and 
441B in the position adjusting step in (f) above is performed as follows. 

First, with regard to the liquid crystal panel 441G which faces the 
projecting lens 46 (Fig. 7, etc.) directly, alignment adjustment is 
performed with the plane of contact between the side face of the bases 
445 and the holding member 446 as a sliding face, and focus adjustment 
is performed by sliding the portion of contact of the holding frame 443 
and the holding member 446, i.e., the holding frame 443 through the pins 
447A. Here, with the optical axis direction of the projecting lens 46 
as the Z direction, and the two axes orthogonal thereto as the X and Y 
axes, alignment adjustment means adjustment in the X-axial direction, Y- 
axial direction, and rotational direction within the X-Y plane (8 
direction adjustment) . Focus adjustment means adjustment in the Z-axial 
direction, the rotational direction centered on the X-axis (X0 
direction) , and rotational direction centered on the Y-axis (Y0 
direction adjustment) . 

Alignment adjustment can be made in a state wherein one of the base 
445 and holding member 446 is fixed, by moving the other in the X-axial 
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direction, Y-axial direction, and 0 direction. Also, focus adjustment 
can be made in a state wherein one of the holding frame 4 43 and holding 
member 446 is fixed, by moving the other in the Z-axial direction, XO 
direction, and Y0 direction. 
[0101] 

Following adjusting the liquid crystal panel 441G to a 
predetermined position, the adhesive agent is hardened with hot air, 
ultraviolet rays, and so forth. 

Next, with reference to the liquid crystal panel 441G of which 
positional adjustment and fixation has been completed, positional 
adjustment and fixation is performed for the liquid crystal panels 441R 
and 4 4 IB, in the same manner as described above. 

Now, the manufacturing of the optical device and the positional 
adjustment of the liquid crystal panel does not necessarily have to be 
performed in the above order. For example, in the event of using solder 
as an adhesive agent, an arrangement is sufficient wherein the parts are 
mounted without adhesive agent in the manufacturing steps (d) and (e) , 
and following the positional adjustment in (f), the base 445, the 
holding member 446, and the holding frame 443 are fixed with solder. 
This is true for optical devices according to other embodiments, as well. 

[0102] 

(7. Attachment Method for Optical Device) 

The optical device configured of the liquid crystal panels 441R, 
441G, and 441B and the cross-dichroic prism 45 integrated according to 
the above-described method is fixed to an attaching portion 473 of the 
lower housing 471 by an attaching portion 445B of the base 445 fixed to 
the upper face of the cross-dichroic prism 45 (a face orthogonal to the 
light flux incident face), as shown in Fig. 10, Fig. 11, and Fig. 14. 
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This attaching portion 445B has four arms 445C extending out in 
four directions in a plan view, as shown in Fig. 9. Also, as shown in 
Fig. 11 and Fig. 14, of the round holes 445D provided on each of the 
arms 445C, two round holes 445D on an approximately diagonal line are 
fit with positioning protrusions 474 provided on corresponding attaching 
portions 473, and the remaining two round holes 445D have screws 475 
which are screwed to corresponding attaching portions 473 passed through. 
Also, as shown in Fig. 9, a suitable holding portion 445E is provided at 
the square portion at the center of the attaching portion 445B, to 
facilitate grasping by a worker at the time of mounting or detaching. 

[0103] 

On the other hand, as shown in Fig. 10 and Fig. 14, the attaching 
portion 473 of the lower housing 471 is provided on the top of four 
cylindrical or square-column bosses 476 continued in an approximately 
vertical direction of the lower housing 471. Accordingly, in the state 
that the attaching portion 445B of the base 445 is attached to the 
attaching portion 473 of the lower housing 471, the liquid crystal 
panels 441R, 441G, and 441B and the cross-dichroic prism 45 are disposed 
in a state of being hung on the lower side of the attaching portion 445B, 
and are stored within the optical parts housing 47 in a state of being 
barely off of the bottom of the lower housing 471. 
[0104] 

With such a lower housing 471, two bosses 476 at the projecting 
lens 46 side have an integrally- formed head portion 49 for fixing the 
projecting lens 46. The bosses 476 have reinforcing functions so that 
the head portion 49 does not tilt even when the projecting lens 46 which 
is heavy is fixed to the head portion 49. 

Multiple holding pieces 477 following the vertical direction (shown 
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in Fig. 4 and Fig. 10 represented by some of the holding pieces 477) are 
provided on the two bosses 476 distanced from the projecting lens 46 
side, with grooves for fitting in a field lens 417, dichroic mirrors 421 
and 422, an incident side lens 431, and relay lens 433, being formed 
between adjacent pairs of holding pieces 477. That is to say, these 
holding pieces 477 are also reinforced by the bosses 476 by being 
integrally formed by the bosses 476. 
[0105] 

On the other hand, as shown in Fig. 11, a notch opening 472A is 
formed in the upper housing 472 at a portion corresponding to the liquid 
crystal panels 441R, 441G, and 441B (Fig. 8) and the cross-dichroic 
prism 45 (Fig. 8), and the attaching portion 473 of the lower housing 
471 is also exposed from this notch opening 472A. That is to say, the 
liquid crystal panels 441R, 441G, and 441B and the cross-dichroic prism 

45 shown in Fig. 8 and others can be mounted to or detached from the 
attaching portion 473 along with the attaching portion 445B of the base 
445 even in the state of the upper housing 4 72 being attached to the 
lower housing 471, due to being fixed to the base 445 having the 
attaching portion 445B, beforehand. 

[0106] 

Also, particularly, the attaching portion 473 provided to the 
bosses 476 integrally formed with the head portion 49 is positioned 
above the center axis X-X of the projecting lens 4 6 shown in Fig. 12. 
Accordingly, as shown in Fig. 14, two arms 445C of the attaching portion 
445B overlap the perimeter of the end portion 46A of the projecting lens 

46 protruding from the head portion 49 to the cross-dichroic prism 45 
side in a plan view, but arrangement is made such that there is no 
actual mutual interference. 
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[0107] 

(8. Cooling Structure of Optical Device) 

The following is a description of the cooling structure of the 
optical device fixed to the optical parts housing 47 by the above- 
described attaching method. 

As shown in Fig. 6 and Fig. 10 through Fig. 13, air inlet openings 
471C are provided in three positions on the bottom of the lower housing 
471, corresponding to the liquid crystal panels 441R, 441G, and 441B, so 
that the liquid crystal panels 441R, 441G, and 441B and the polarizing 
plates 442 disposed at the light incident sides and emitting sides 
thereof are cooled with the cooling air of the panel cooling system A 
(Fig. 2 and Fig. 5) flowing into the optical parts housing 47 from the 
air inlet openings 471C. At this time, a recess 445A formed at a 
portion of the end face of the base 445 serves as a channel for cooling 
air, so heat transmitted to the holding member 446 and base 445 can be 
efficiently cooled. 
[0108] 

At this time, a flat and generally triangular plate-shaped flow 
straightening plate 478 is provided on the lower face of the lower 
housing 471, with pairs of erected pieces 478A (a total of six) provided 
on the flow . straightening plate 478 protruding upwards from the air 
inlet openings 471C. In Fig. 11, the erected pieces 478A are drawn with 
chain double-dashed lines. The erected pieces 478A straighten the flow 
of the cooling air for cooling the liquid crystal panels 441R, 441G, and 
441B and the polarizing plates 442, from the bottom upwards. 
[0109] 

Further, in Fig. 11 through Fig. 13, an erected portion 471D rising 
from the bottom of the lower housing 471 is positioned on a perimeter of 
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one of the air inlet openings 471C which is on the side of the cross- 
dichroic prism 45 and is parallel to the light flux incident face 
thereof, wherein the top portion thereof is in close proximity to the 
bottom face of the base 445 fixed to the lower face of the cross- 
dichroic prism 45 so that cooling air flowing from the bottom side 
upwards does not readily leak from the gap between the bottom of the 
lower housing 471 and the cross-dichroic prism 45, and rather flows into 
the gap between the liquid crystal panels 441R, 44 1G, and 441B and the 
cross-dichroic prism 45. 
[0110] 

(9. Advantages of the First Embodiment) 

According to the present embodiment, there are the following 
advantages . 

(1) The bases 445, holding member 446, and holding frame 443 are 
configured of an magnesium alloy which has high thermal conductivity, so 
the heat generated at the liquid crystal panels 441R, 441G, and 441B and 
the polarizing plates 442 due to the light irradiated from the light 
source lamp 411 and so forth can be speedily dissipated, by allowing it 
to escape in the order of the holding frame 443, holding member 446, and 
bases 445. Accordingly, heat can be efficiently discharged from the 
liquid crystal panels 441R, 441G, and 441B and the polarizing plates 442, 
so malfunctions due to high temperatures of the liquid crystal and 
deterioration of the polarizing plate 442 can be prevented. Also, the 
cooling capabilities of the liquid crystal panels 441R, 441G, and 441B 
can be greatly improved. Further, correspondingly, the amount of light 
of the light source lamp 411 can be increased, thereby enabling 
increasing the brightness of the image projected on the screen. Further, 
the size of the sirocco fans 51 and 52 used for cooling the optical 
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device can be reduced, as well. 
[0111] 

(2) The bases 445, holding member 446, and holding frame 443 are 
configured of the same material, so the amount of dimensional change of 
the members due to heat (expansion and shrinking) is the" same, and 
accordingly, reliability improves markedly. 

(3) the pins 447A provided to the holding member 446 and the holes 
443D provided to the holding frame 443 are fixed by an adhesive agent 
having thermal conductivity, so the heat generated at the liquid crystal 
panels 441R, 441G, and 441B and the polarizing plates 442 can be 
efficiently allowed to escape. Such a structure contributes to improve 
thermal dissipating capabilities. 

(4) An engaging groove 446C is formed on the holding member 446, 
and a polarizing plate 442 wherein a polarizing film has been applied 
onto a sapphire substrate using a- transparent adhesive agent is fixed so 
as to be engaged with this engaging groove 446C. Accordingly, the heat 
generated at the polarizing film is allowed to escape to the sapphire 
substrate which has high thermal conductivity, and further, the heat 
which has transmitted to the sapphire substrate can be allowed to escape 
to the holding member 446. Accordingly, rise in temperature and the 
difference in temperature distribution within the face of the polarizing 
plate 442 can be relieved, thereby preventing deterioration due to heat. 
Also, optical elements other than the polarizing plate 442 such as 
phase-difference plates, optically-compensating plates, and so forth may 
be engaged with the engaging groove 446C. 

[0112] 

(5) The holding frame 443, the holding member 446, and the base 
445, are fixed by an adhesive agent having thermal conductivity. This 
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adhesive agent assists thermal conduction from the holding frame 4 43 to 
the holding member 446 and to the base 445. Such a structure 
contributes to improved thermal dissipating capabilities. 

(6) Erected portions 471D erected from the bottom of the lower 
housing 471 are situated on an edge of the inlet opening's 471C provided 
on the base of the lower housing 471, with the tops thereof being in 
close proximity with the lower face of the base 445 fixed to the lower 
face of the cross-dichroic prism 45, so the cooling air of the panel 
cooling system A flows into the gaps between the liquid crystal panels 
441R, 441G, and 441B and the cross-dichroic prism 45 in a sure manner. 
Accordingly, the liquid crystal panels 441R, 441G, and 441B and the 
surroundings thereof can be efficiently cooled. 

[0113] 

(7) Also, the erected pieces 478A of the flow straightening plate 
478 protrude upwards from the air inlet openings 471C, so the cooling 
air can be guided from the lower side to the liquid crystal panels 441R, 
441G, and 441B and the polarizing plates 442 positioned, above, in a 
sure manner, preventing leaking of the cooling air into the optical 
parts housing 47 and efficiently cooling liquid crystal panels 441R, 
441G, and 441B and the surroundings thereof. 

(8) Further, recesses 445A are formed on a portion of the end 
faces of the bases 4 45, so that gaps are formed between the holding 
member 446 the side faces of the bases 445. Also, recesses 446N are 
formed on the rectangular plate-shaped member 446A of the holding member 
44 6, so a gap is formed between the holding frame 443 and the holding 
member 44 6. Accordingly, cooling air guided in upwards from below by 
the erected pieces 478A of the flow straightening plate 478 and the 
erected pieces 471D protruding upwards from the base of the lower 
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housing 471 can be caused to flow in through the gaps, thereby enabling 
the liquid crystal panels 441R, 441G, and 441B and the polarizing plates 
442 to be cooled more efficiently. 

(9) The holding frame 443 is configured of a recessed frame member 
444A and a supporting plate 444B, so the area of contact: between the 
liquid crystal panels 441R, 441G, and 441B and the polarizing plate 442, 
and the holding frame 443, is great. Due to such a structure, the heat 
generated at the liquid crystal panels 441R, 441G, and 441B can be 
efficiently dissipated to the holding frame 443, so high thermal 
dissipating capabilities can be obtained. 

[0114] 
<Second Embodiment> 

The second embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the first embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the optical device according to the first embodiment, the 
holding member 446 had a rectangular plate-shaped member 4 4 6A, and pins 
447A erected from the four corners of this rectangular plate-shaped 
member 446A. Conversely, the optical device according to the second 
embodiment differs in the point that the holding member 446 has erected 
pieces 447B with a general L-shape when viewed from the front, as shown 
in Fig. 15. Other configurations and manufacturing methods are the same 
as with the first embodiment. Also, for the materials of the components, 
those such as described with the first embodiment can be used. 

Specifically, the erected pieces 447B are positioned at the four , 
corners of the rectangular plate-shaped member 44 6A and erected so as to 
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extend following the edge of the rectangular plate-shaped member 446A, 
and are configured so as to hold the perimeter of the holding frame 443 
storing the liquid crystal panels 441R, 441G, and 441B. The erected 
pieces 447B and the end faces of the holding frame 443 are adhered by an 
adhesive agent having thermal conductivity. Now, there -is no need for 
the position of erected pieces 447B to be at the corners of the 
rectangular plate-shaped member 446A. Also, the number of erected 
pieces 447B is not restricted to four, rather, two or more is sufficient. 
[0115] 

According to such a second embodiment, the advantages the same as 
(1) and (2), and (4) through (9), described in the description of the 
first embodiment can be obtained. 

Also, the erected pieces 447B are formed on the corners of the 
rectangular plate-shaped member 446A, and erected so as to extend 
following the edges of the rectangular plate-shaped member 446A, and the 
erected pieces 447B and the holding frame 443 are fixed with an adhesive 
agent having thermal conductivity, so the heat generated at the liquid 
crystal panels 441R, 441G, and 441B and the polarizing plates 442 can be 
allowed to escape efficiently. Such a structure contributes to improve 
thermal dissipating capabilities. Also, the erected pieces 447B are 
formed on the four corners of the rectangular plate-shaped member 44 6A, 
so the effects of external force applied to the liquid crystal panels 
441R, 441G, and 441B and the polarizing plates 442 by heat can be 
alleviated, and accordingly, the liquid crystal panels 441R, 441G, and 
441B and the polarizing plates 442 can be held in a stable manner. 
[0116] 
<Third Embodiment > 

The third embodiment according to the present invention will be 
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described next. 

In the following description, parts having the same structure as 
with the first embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the optical device according to the first embodiment, the 
holding member 446 had the rectangular plate-shaped member 446A, and 
pins 447A erected from the four corners of this rectangular plate-shaped 
member 446A. Conversely, the optical device according to the third 
embodiment differs in the point that the holding member 44 6 has erected 
pieces 447C with a general L-shape when viewed from the front, as shown 
in Fig. 16. Other configurations and manufacturing methods are the same 
as with the first embodiment. Also, for the materials of the components, 
those such as described with the first embodiment can be used. 

Specifically, the erected pieces 447C are positioned at the corners 
of the rectangular plate-shaped member 446A and erected so as to extend 
following the edge of the rectangular plate-shaped member 446A, and are 
configured so as to hold the perimeter of the holding frame 443 storing 
the liquid crystal panels 4441R, 441G, and 441B. Also, a pair of 
parallel sides of the erected pieces 447C have the same length as a pair 
of sides of the rectangular plate-shaped member 446A, wherein the 
parallel pair of sides of the erected pieces 447C have the same length 
as a pair of the sides of the rectangular plate-shaped member 446A. The 
erected pieces 447C and the end faces of the holding frame 443 are 
adhered by an adhesive agent having thermal conductivity. 
[0117] 

According to such a third embodiment, the advantages the same as 
(1) and (2), and (4) through (9), described in the description of the 
first embodiment can be obtained. 
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Also, the erected pieces 447B are formed on the corners of the 
rectangular plate-shaped member 446A, and erected so as to extend 
following the edges of the rectangular plate-shaped member 446A, and the 
erected pieces 447B and the holding frame 443 are fixed with an adhesive 
agent having thermal conductivity, so the heat generated at the liquid 
crystal panels 441R, 441G, and 441B and the polarizing plates 442 can be 
allowed to escape efficiently. Such a structure contributes to improve 
thermal dissipating capabilities. Also, the erected pieces 447B are 
formed on a pair of mutually parallel sides of the rectangular plate- 
shaped member 446A, and have generally the same length as the sides of 
the rectangular plate-shaped member, so the portion of contact between 
the holding frame 4 43 and the holding member 44 6 can be increased even 
further, thus further improving heat dissipation capabilities. 

[0118] 
<Fourth Embodiment> 

The fourth embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the first embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the first embodiment, bases 445 were fixed to both the top and 
bottom faces of the cross-dichroic prism 45 (both of a pair of end faces 
intersecting the light flux incident end face) , with the holding member 
446 being fixed by adhesion to the side faces of the bases 445. Further, 
a polarizing plate 442 was fixed to engaging grooves 446C of the holding 
member 446 by double-face tape or an adhesive agent. 

Conversely, with the fourth embodiment, the holding member 446 is 
fixed by adhesion to the light flux incident end face of the cross- 
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dichroic prism 45, and also, the base 445 is provided on only one of the 
pair of end faces intersecting with the light flux incident end face of 
the cross-dichroic prism 45. Further, the polarizing plate 442 is fixed 
to the light flux incident end face of the cross-dichroic prism 45 with 
double-face tape or an adhesive agent. 
[0119] 

Specifically, the holding member 446 has a rectangular plate-shaped 
member 446A, and pins 4 47A erected from the four corners of the 
rectangular plate-shaped member 446A, as shown in Fig. 17. 

A rectangular opening 44 6B is formed in the rectangular plate- 
shaped member 44 6A at the image forming region of the liquid crystal 
panels 441R, 441G, and 441B, and notches 446L for hot behavioral 
difference absorption are formed on the upper and lower edges of the 
rectangular plate-shaped member 44 6A and upper and lower edges of the 
opening 446B. Further, supporting faces 446M are formed on the left and 
right edges so that an optically-compensating plate (omitted in drawing) 
such as "Fuji WV Film Wide View A" (product name) sold by Fuji Photo 
Film Co., Ltd. can be attached. Installing such optically-compensating 
plates compensates for birefringence occurring at the liquid crystal 
panels 441R, 441G, and 441B, and minimizes retardation, whereby the 
viewing angle can be widened, and a high contrast ratio can be obtained. 

Also, the polarizing plate 442 is fixed in generally the center of 
the light flux incident end face of the cross-dichroic prism 45. 

Configurations other than those described above are the same as the 
first embodiment. Also, for the materials of the components, those such 
as described with the first embodiment can be used. 

[0120] 

Next, a detailed description will be given regarding the 
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manufacturing method for the optical device according to the present 
embodiment, with reference to Fig. 17. First, 

(a) First, the base 445 is fixed to the upper face of the cross- 
dichroic prism 45, using adhesive agent (base fixing step) . 

(b-1) Also, the polarizing plate 442 is fixed by double-face tape 
or adhesive agent at the general center of the light flux incident end 
face of the cross-dichroic prism 45 (polarizing plate fixing step) . 

(b-2) Further, an optically-compensating plate is hold and fixed 
by double-face tape or adhesive agent so as to engage with the 
supporting faces 446M of the holding member 446. 

(c) The liquid crystal panels 441R, 441G, and 441B are stored in 
the storing portion 444A1 of the recessed frame member 444A of the 
holding frame 443. Subsequently, the supporting plate 444B of the 
holding frame 443 is attached at the liquid crystal panel insertion side 
of the recessed frame member 444A, thereby pressing and fixing the 
liquid crystal panels 441R, 441G, and 441B so as to hold. Note that 
attaching of the supporting plate 444B to the recessed frame member 444A 
can be performed by engaging the hooks 444D of the supporting plate 444B 
with the hook engaging portions 444C of the recessed frame member 444A 
(light modulating device holding step) . 

[0121] 

(d) The pins 447A of the holding member 446 are inserted into the 
holes 443D of the holding frame 443 storing the liquid crystal panels 
441R, 441G, and 441B (holding frame mounting step) . 

(e) The end face of the holding member 446 opposite to the pins 
447A is coated with an ultraviolet curing adhesive agent, and adhered to 
the light flux incident end face of the cross-dichroic prism 45 with 
adhesive agent (holding member mounting step) . At this time, the 
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holding member 44 6 is adhered to the light flux incident end face of the 
cross-dichroic prism 45 by surface tension of the adhesive agent. 

(f) In a state with the adhesive agent unhardened, the position of 
the liquid crystal panels 441R, 441G, and 441B is adjusted (position 
adjusting step) . 

(g) Following performing positional adjustment of the liquid 
crystal panels 441R, 441G, and 441B, the adhesive agent is hardened 
(adhesive agent hardening step) . 

[0122] 

Positional adjustment of the liquid crystal panels 441R, 441G, and 
441B in the position adjusting step in (f) above is performed as follows 

First, with regard to the liquid crystal panel 441G which faces the 
projecting lens 46 directly, alignment adjustment (X-axial direction, Y- 
axial direction, 0 direction adjustment) is performed with the plane of 
contact between the light flux incident end face of the cross-dichroic 
prism 45 and the holding member 446 as a sliding face, and focus 
adjustment (X-axial direction, X0 direction, Y9 direction adjustment) is 
performed by sliding the plane of contact of the holding frame 443 and 
the holding member 446, i.e., sliding through the pins 447A. That is to 
say, alignment adjustment can be made in a state wherein one of the 
cross-dichroic prism 45 and holding member 44 6 is fixed, by moving the 
other in the X-axial direction, Y-axial direction, and 0 direction. 
Also, focus adjustment can be made in a state wherein one of the holding 
frame 443 and holding member 44 6 is fixed, by moving the other in the Z- 
axial direction, X0 direction, and Y0 direction. 

Following adjusting the liquid crystal panel 441G to a 
predetermined position, the adhesive agent is hardened with hot air, a 
hot beam, ultraviolet rays, and so forth. 
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Next, with reference to the liquid crystal panel 441G regarding 
which the above positional adjustment and subsequent fixation has been 
performed, positional adjustment and fixation is performed for the 
liquid crystal panels 441R and 441B, in the same manner as described 
above. 

[0123] 

According to such a fourth embodiment, the following advantages can 
be had. 

(10) The base 445, holding member 446, and holding frame 443 are 
configured of an magnesium alloy with high thermal conductivity so the 
heat generated at the liquid crystal panels 441R, 441G, and 441B, 
optically-compensating plate, and the polarizing plates 442, due to the 
light irradiated from the light source lamp 411, and so forth, can be 
speedily dissipated, by allowing it to escape to in the order of the 
holding frame 443, holding member 446, prism 45, and base 445. 
Accordingly, heat can be efficiently discharged from the liquid crystal 
panels 441R, 441G, and 441B, the optically-compensating plate, and the 
polarizing plates 442, so malfunctions and deterioration of the 
optically-compensating plate due to high temperatures of the liquid 
crystal can be prevented. Also, the cooling capabilities of the liquid 
crystal panels 441R, 441G, and 441B can be greatly improved. Further, 
correspondingly, the amount of light of the light source lamp 411 can be 
increased, thereby enabling increasing the brightness of the image 
projected on the screen. Moreover, the size of the sirocco fans 51 and 
52 used for cooling the optical device can be reduced, as well. 

(11) The base 445, holding member 446, and holding frame 443 are 
configured of the same material, so the amount of dimensional change of 
the members due to heat (expansion and shrinking) is the same, and 
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accordingly, functional reliability improves markedly. 
[0124] 

(12) The pins 447A provided to the holding member 446 and the 
holes 443D provided to the holding frame 443 are fixed by an adhesive 
agent having thermal conductivity, so the heat generated at the liquid 
crystal panels 441R, 441G, and 441B can be efficiently allowed to escape. 
Such a structure contributes to improve thermal dissipating capabilities. 

(13) The holding frame 443, the holding member 446, the prism 45, 
and the base 4 45, are fixed by an adhesive agent having thermal 
conductivity. This adhesive agent assist thermal conduction from the 
holding frame 443 to the holding member 446, to the prism 45, and to the 
base 445. Such a structure contributes to improved thermal dissipation 
capabilities . 

(14) Supporting faces 4 4 6M formed on the left and right edges of 
the holding member 44 6 are formed so as to protrude in a direction 
distanced from the prism 45, not in a directionto the portion of the 
rectangular plate-shaped member 446A adhered to the prism 45, i.e., in 
the out-of-plane direction, and accordingly, a gap is formed between the 
prism 45 and the optical element fixed to the supporting faces 446M, and 
between the optical element and the holding frame 443. Accordingly, 
cooling air guided upwards from below by the erected portions 47 ID 
erected from the bottom of the lower housing 471 and the erected pieces 
478A of the flow-straightening plate 478 can be caused to flow into 
these gaps, and the liquid crystal panels 441R, 441G, and 441B and the 
optical elements can be cooled more efficiently 443. 

Also, with the present embodiment, advantages the same as (6), (7), 
and (9) described in the description of the first embodiment can also be 
obtained. 
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[0125] 

Now, the four right-angle prisms making up the cross-dichroic prism 
45 are generally formed of optical glass, but forming the right-angle 
prisms of a material having higher thermal conductivity than optical 
glass, such as sapphire or crystal, etc., or configuring- the cross- 
dichroic prism 45 of cross-mirrors placed in a box-shaped container 
filled with a fluid which has higher thermal conductivity than optical 
glass, makes transfer of heat from the holding frame 443 to the holding 
member 446, to the prism 45, and to the base 445 smoother, thereby 
improving thermal dissipation capabilities. This is the same for other 
embodiments wherein the holding member 446 is fixed to the light flux 
incident end face of the cross-dichroic prism 45. 

Also, with the present embodiment, an optically-compensating plate 
is fixed to the supporting faces 446M of the supporting member 446, and 
the polarizing plate 442 is fixed to the light flux incident end face of 
the cross-dichroic prism 45, but a polarizing plate 442 may be fixed to 
the supporting faces 446M instead of the optically-compensating plate. 
Note that the optical elements to be fixed by the supporting faces 4 4 6M 
are not restricted to optically-compensating plates and polarizing 
plates, and may be phase difference plates (1/4 wavelength plate, 1/2 
wavelength plate, etc.), condenser lenses, etc. 

[0126] 

Instead of the holding member 446 according to the present 
embodiment, a holding member 446 such as in the first through third 
embodiments (see Figs. 9, 15, and 16) may be used to fix the polarizing 
palate 442 or the like to engaging grooves 446C (see Figs. 9, 15, and 
16) on the holding member 446. In this case, the advantages obtained 
based on the holding member 446 of the first through third embodiments 
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can be obtained instead of the advantages obtained based on the holding 
member 44 6 according to the present embodiment . Conversely, an 
arrangement may be made wherein, instead of the holding member 446 of 
the first through third embodiments, the holding member 44 6 according to 
the present embodiment is used to fix the optically-compensating plate 
or the like by the supporting faces 446M. In this case, the advantages 
obtained based on the holding member 446 used in these optical devices 
in the first through third embodiments can be obtained therein. 
[0127] 
< Fifth Embodiment > 

The fifth embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the fourth embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the optical device according to the fourth embodiment, the 
polarizing plate 442 is fixed to the light flux incident end face of the 
cross-dichroic prism 45 directly with both-face tape or adhesive agent, 
and supporting faces 4 46M are formed on the left and right edges of the 
rectangular plate-shaped member 4 4 6A of the holding member 446 so that 
an optically-compensating plate can be attached. 

Conversely, the fifth embodiment differs from the fourth embodiment 
in that two sets of supporting faces 446M and 446M1 are provided on the 
holding member 446, and that the polarizing plate 442 and the optically- 
compensating plate are fixed to the supporting faces 44 6M and 446M1. 
Other configurations and manufacturing methods are the same as with the 
fourth embodiment. Also, for the materials of the components, those 
such as described with the first embodiment can be used. 
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[0128] 

Specif ically, as shown in Fig. 18, a first supporting face 446M and 
a second supporting face 4 4 6M1 are each formed on the left and right 
edges and the top and bottom edges of the rectangular plate-shaped 
member 446A of the holding member 4 4 6 , respectively . The- first 
supporting face 446M and second supporting face 446M1 are formed so that 
the height-wise dimensions from the rectangular plate-shaped member 446A 
(out-of-plane directional positions) are different. 

Here, the polarizing plate 442 is fixed to the first supporting 
face 44 6M with double- face tape or an adhesive agent, and the optically- 
compensating plate 450 is similarly fixed to the second supporting face 
44 6M1 with double-face tape or adhesive agent. The height-wise 
dimensions of the supporting face 446M and supporting face 446M1 differ 
one from another, so the polarizing plate 442 and the optically- 
compensating plate 450 are fixed without interference therebetween. 

[0129] 

According to such a fifth embodiment, there are the following 
advantages besides the advantages the same as with the fourth embodiment. 

The polarizing plate 442 and optically-compensating plate 450 are 
fixed to the holding member 446, so the heat generated at the polarizing 
plate 442 and optically-compensating plate 450 can be discharged to the 
holding member 446, thereby improving the cooling capabilities of the 
polarizing plate 442 and optically-compensating plate 450, and 
preventing deterioration. 

Also, the holding member 44 6 has two types of supporting faces 44 6M 
and 446M1 with different out-of-plane directional positions, so the 
polarizing plate 442 and optically-compensating plate 450 can be 
supported at different positions by the holding member 446. Accordingly, 
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gaps are formed between the prism 45, polarizing plate 442, optically- 
compensating plate 450, and holding frame 443. Accordingly, cooling air 
guided upwards from below by the erected portions 471D erected from the 
bottom of the lower housing 471 and the erected pieces 478A of the flow- 
straightening plate 478 can be caused to flow into these- gaps, and the 
liquid crystal panels 441R, 441G, and 441B and the optical elements 
thereof can be cooled more efficiently. 

Also, the optical elements to be fixed by the supporting faces 4 4 6M 
and 446M1 are not restricted to optically-compensating plates and 
polarizing plates, and may be phase difference plates (1/4 wavelength 
plate, 1/2 wavelength plate, etc.), condenser lenses, etc. 

Also, instead of the holding member 446 according to the first 
through third embodiments, a holding member 446 according to the present 
embodiment may be used to fix the optically-compensating plate or the 
like to the supporting faces 446M and 446M1. In this case, the 
advantages obtained based on the holding member 446 of these optical 
devices can be obtained in the first through third embodiments. 
[0130] 
<Sixth Embodiment> 

The sixth embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the first embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the optical device according to the first embodiment, bases 
445 were fixed to both the top and bottom faces of the cross-dichroic 
prism 45 (both of a pair of end faces intersecting the light flux 
incident end face) , with the holding member 446 being fixed by adhesion 
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to the side faces of the bases 445. 

Also, the cross-ciichroic prism 45 was disposed in a state of being 
hung from the lower housing 471 by the base 445 fixed on the upper face 
thereof . 

Also, with regard to the holding member 446 and holding frame 443, 
the holding member 446 and holding frame 443 were mutually fixed by 
adhesion through pins 447A provided on the holding member 446 and holes 
443D provided on the holding frame 443. 

Further, the polarizing plate 442 was fixed to the engaging grooves 
446C of the holding member 446 by double-face tape or adhesive agent. 

[0131] 

Conversely, with the sixth embodiment, the base 445 is fixed only 
on the lower face of the cross-dichroic prism 45, and the cross-dichroic 
prism 45 is fixed to the lower housing 471 by the base 445 fixed to the 
lower face thereof. 

Also, the holding member 446 is directly fixed by adhesion to the 
light flux incident end face of the cross-dichroic prism 45, and the 
holding frame 443 is fixed by adhesion to the holding member 446 with 
wedge-shaped spacers 448A introduced therebetween. 

Further, the polarizing plate 442 is fixed to the light flux 
incident end face of the cross-dichroic prism 45 by double-face tape or 
adhesive agent. 

Other configurations are the same as with the first embodiment. 
[0132] 

Specifically, Fig. 19 is a perspective view of the state of 
attachment of the liquid crystal panels 441R, 441G, and 441B and cross- 
dichroic prism 45 according to the sixth embodiment, and Fig. 20 
illustrates an a disassembled view thereof. Here, the liquid crystal 
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panels 441R, 441G, and 441B are attached to a cross-dichroic prism 45 
formed of crystal, mounted and fixed to the base 445, using the holding 
frame 443, holding member 446, and wedge-shaped spacers 44 8A. 
[0133] 

The holding frame 443 differs, somewhat with regard to the external 
view shown in the figure, from the holding frame 443 (Fig. 9, etc.) 
according to the first embodiment, but the basic structure is the same 
as that described with the first embodiment, including the point that a 
light shielding film is provided on the light flux emitting side end 
face of the supporting plate 443B. 

[0134] 

The holding member 446 is for holding the holding frame 443 where 
the liquid crystal panels 441R, 441G, and 441B are stored. The holding 
member 446 is fixed to the light flux incident end face of the cross- 
dichroic prism 45. Also, the holding member has an opening 446B at 
approximately the center thereof. This opening 4 46B corresponds to the 
image forming region of the liquid crystal panels 441R, 441G, and 441B 
when the liquid crystal panels 441R, 441G, and 441B are mounted. A 
light shielding film (omitted in the drawings) is provided at the light 
flux emitting side end face of the holding member 446, as with the 
holding frame 4 43. 

[0135] 

Erected pieces 44 6D formed so as to cover the side edges of the 
holding frame 443, and a supporting piece 446K for supporting the light 
emitting side face of the holding frame, are formed on the light 
incident side of the holding member 446. Also, protrusions 446F are 
formed on both left and right sides of the light emitting side. These 
protrusions 446F form a partial gap between the cross-dichroic prism 45 
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and the holding member 446. This gap forms an air path for cooling the 
liquid crystal panels 441R, 441G, and 441B and the optical elements such 
as the polarizing plate and the like disposed in the vicinity thereof. 
Contact faces 446G with the cross-dichroic prism 45 are provided on the 
upper and lower end faces of the protrusions 44 6F. The height of 
protrusion of the erected pieces 44 6D is approximately equal to the 
thickness of the holding frame 443, and the length of the erected pieces 
44 6D in the height direction is approximately equal to the height of the 
holding frame 443. Also, the inner spacing of the erected pieces 446D 
is somewhat wider than the width of the holding frame 443. Also, a 
focus adjustment clearance is provided between the light emitting side 
face of the holding frame 443 and the light incident side face of the 
holding member 446, and an alignment adjustment clearance for pixel 
matching is provided between the width of the holding frame 443 and the 
inner spacing of the erected pieces 446D of the holding member 446. 
Further, inclined faces 4 4 6E are formed on the inner side of the erected 
pieces 446D of the holding member 446, so that wedge-shaped spacers 448A 
for fixing the holding frame 443 and the holding member 44 6 can be 
inserted between this inclined face 446E and the holding frame 443. The 
inclined faces 44 6E are formed horizontally symmetrical on the upper and 
lower ends of the left and right erected pieces 446D. 
[0136] 

The wedge-shaped spacers 448A are used for positioning the liquid 
crystal panels 441R, 441G, and 441B and for fixing the holding frame 443 
and holding member 446. Here, four wedge-shaped spacers 448A are used. 
As with the base 445, holding member 446, and holding frame 443, 
thermal-conductive metal or thermal-conductive resin (preferably with 
thermal conductivity of 3 W/ (m-K) or higher) is used to configured the 
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wedge-shaped spacers 448A. Examples of such metals and resins have 
already been described in the description portion of the first 
embodiment. Also, the wedge-shaped spacers 44 8A are used for adhering 
the holding frame 443 and holding member 446, and taking into 
consideration the dimensional change due to heat, a material with a 
thermal expansion coefficient close to that of the holding frame 443 or 
holding member 446, or a material with a thermal expansion coefficient 
between that of the holding frame 443 and holding member 4 4 6, is 
preferably used. Particularly, forming the holding frame 443, the 
holding member 446, and the spacers 448A, of the same material, is 
preferable. Also, it is preferable that the thermal expansion 
coefficient of the material making up the components 443, 446, and 448A, 
is as close as possible to that of the glass making up the cross- 
dichroic prism 45. 
[0137] 

The base 445 is for mounting and fixing the cross-dichroic prism 45 
in the center thereof. The base 445 is fixed to the lower housing 471 
(Fig. 6) by screws or the like. 
[0138] 

Next, a manufacturing method of the optical device according to the 
present embodiment will be described. First, (a) First, the polarizing 
plate 442 is fixed to the cross-dichroic prism 45 (polarizing plate 
fixing step) . 

(b) The cross-dichroic prism 45 with the polarizing plate 442 
fixed thereto is fixed on the center of the base 445 (base fixing step) . 

[0139] 

(c) Also, the liquid crystal panel 441R is stored in the recessed 
frame member 444A of the holding frame 443. Subsequently, the 
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supporting plate 444B of the holding frame 443 is attached from the 
liquid crystal panel insertion side of the recessed frame member 444A, 
thereby storing the liquid crystal panels 441R, 441G, and 441B. Note 
that attaching of the supporting plate 444B to the recessed frame member 
444A can be performed by engaging the hooks 444D of the -supporting plate 
444B with the hook engaging portions 444C of the recessed frame member 
444A (light modulating device holding step) . 
[0140] 

(d) Next, the holding frame 443 storing the liquid crystal panels 
441R, 441G, and 441B is stored between the left and right erected pieces 
446D of the holding member 446, and brought into contact with the 
supporting piece 446K (holding frame mounting step) . 

(e-1) The contact faces 446G of the holding member 446 are adhered 
to the light flux incident end face of the cross-dichroic prism 45 with 
an adhesive agent (holding member mounting step) . At this time, the 
holding member 446 is adhered to the light flux incident end face of the 
cross-dichroic prism 45 by surface tension of the adhesive agent. 

(e-2) Wedge-shaped spacers 448A with adhesive agent coated 
thereupon are inserted between the inclined faces 4 4 6E formed on the 
inner side face of the erected pieces 446D and the perimeter 443E of the 
holding frame 443 (spacer mounting step) . At this time, the spacers 
448A are adhered to the inclined faces 446E and the perimeter face 443E 
of the holding frame 443, due to the surface tension of the adhesive 
agent . 

(f) Further, in a state with the adhesive agent at the contact 
face of the holding member 446 and the cross-dichroic prism 45 and the 
adhesive agent coated on the wedge-shaped spacers 4 48A unhardened, the 
position of the liquid crystal panels 441R, 441G, and 441B is adjusted 
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(position adjusting step) . 

(g) Following performing positional adjustment of the liquid 
crystal panels 441R, 441G, and 441B, the adhesive agent is hardened 
(adhesive agent hardening step) . 

[0141] 

Positional adjustment of the liquid crystal panels 441R, 441G, and 
441B as to the cross-dichroic prism 45 in the position adjusting step in 
(f) above is performed as follows. 

First, with regard to the liquid crystal panel 44 1G which faces the 
projecting lens 46 (Fig. 7, etc.) directly, alignment adjustment (X- 
axial direction, Y-axial direction, 8 direction adjustment) is performed 
with the plane of contact between the light flux incident end face of 
the cross-dichroic prism 45 and the holding member 446 as a sliding face, 
and focus adjustment (Z-axial direction, X0 direction, Y0 direction 
adjustment) is performed by sliding the face of contact of the holding 
frame 443 and the holding member 446. That is to say, alignment 
adjustment can be made in a state wherein one of the cross-dichroic 
prism 45 and holding member 446 is fixed, by moving the other in the X- 
axial direction, Y-axial direction, and 9 direction. Also, focus 
adjustment can be made in a state wherein one of the holding frame 443 
and holding member 446 is fixed, by moving the other in the Z-axial 
direction, X9 direction, and Y9 direction. At this time, the wedge- 
shaped spacers 448A slide in the direction shown by the arrow in Fig. 21 
in accordance with the movement of the holding frame 443 or the holding 
member 446. Following adjusting the liquid crystal' panel 441G to a 
predetermined position, the adhesive agent is hardened with hot air, a 
hot beam, ultraviolet rays, or the like. 

Next, positional adjustment and fixing of the liquid crystal panels 



F007270 

- 90 - 

441R and 441B are performed with the liquid crystal panel 441G regarding 
which positional adjustment and fixing has been completed, as a 
reference . 

In the above manufacturing steps, an adhesive agent having 
excellent thermal conduction is used for the adhesive agent, as 
described with the first embodiment. 

[0142] 

Now, attaching of the liquid crystal panels 441R, 441G, and 441B to 
the cross-dichroic prism 45 does not necessarily have to be performed in 
the above order. For example, in the event of using solder as an 
adhesive agent, an arrangement is sufficient wherein the parts are 
mounted without adhesive agent in the manufacturing steps (d) , (e-1) , 
and (e-2), and following the positional adjustment in (f), the cross- 
dichroic prism 45, holding member 446, spacers 448A, and holding frame . 
443 are fixed with solder. Also, in the above manufacturing step (e-2), 
wedge-shaped spacers 4 4 8A with adhesive agent coated thereupon were 
inserted between the inclined faces 446E formed on the inner side of the 
erected pieces 446D and the perimeter 443E of the holding frame 443, but 
an arrangement may be made wherein a thermal-conductive adhesive agent 
is filled in the gap between the perimeter of the holding frame 443 and 
the erected pieces 44 6D beforehand, to which the wedge-shaped spacers 
4 4 8A are inserted. This is true for optical devices according to other 
embodiments which are manufactured with the same method as the present 
embodiment. 

The liquid crystal panels 441R, 441G, and 441B and cross-dichroic 
prism 45 thus integrated are fixed to the lower housing 471 (Fig. 6) by 
screws or the like, using the base 445 on the bottom. 

[0143] 
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According to such a sixth embodiment, advantages the same as (10), 
(11) , and (13) described in the description of the fourth embodiment can 
be obtained. 

Also, the holding member 446 has protrusions 446F at the face of 
contact with the cros s-dichroic prism 45, and these protrusions and the 
cross-dichroic prism 45 form a partial gap therebetween. This gap forms 
an air path for cooling the liquid crystal panels 441R, 441G, and 441B 
and the optical elements such as the polarizing plate and the like 
disposed in the vicinity thereof, which can prevent deterioration of the 
liquid crystal panels 441R, 441G, and 441B and the optical elements 
disposed in the vicinity thereof due to heat, thereby contributing to 
improved image quality. 

Also, filling the gap between the perimeter of the holding frame 
443 and the erected piece 446D widens the area of contact between the 
holding frame 443 and the holding member 446. Accordingly, the heat 
generated at the liquid crystal panels 441R, 441G, and 441B can be 
speedily dissipated to the holding member 4 4 6, thereby further improving 
the cooling efficiency of the light modulating devices. 

Further, with the present embodiment, advantages the same as (6), 
(7), and (9) described in the description of the first embodiment can be 
obtained. 

[0144] 
<Seventh Embodiment> 

The seventh embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 

with the sixth embodiment are denoted with the same reference numerals, 

/ 

and detailed description thereof will be omitted or simplified. 
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With the optical device according to the sixth embodiment, 
attachment of the holding frame 443 to the holding member 446 was 
performed by two wedge-shaped spacers 448A each on the left and right 
sides . 

Conversely, with the optical device according to tlie seventh 
embodiment, attachment of the holding frame 443 to the holding member 
446 is performed by one wedge-shaped spacer 448B each on the left and 
right sides, as shown in Fig 22 or Fig 23. Specifically, a wedge-shaped 
spacer 448B is disposed over the entire length of the inclined face 446E 
of the erected piece 446D, forming the contact portion of the holding 
frame 443 and the holding member 446 at the top and bottom ends. Other 
configurations and manufacturing methods are the same as with the sixth 
embodiment . 

According to such a seventh embodiment, advantages the same as the 
sixth embodiment can be obtained. 

Using one wedge-shaped spacer 448B each on the left and right sides, 
and disposing the wedge-shaped spacers 448B over the entire length of 
the inclined faces 446E of the erected pieces 446D, increases the area 
of contact between the wedge-shaped spacers 4 4 8B and the holding frame 
443, so the efficiency of dissipation from the holding frame 443 to the 
wedge-shaped spacers 448B can be further improved, and further, the 
cooling efficiency of the liquid crystal panels 441R, 441G, and 441B can 
be further improved. 
[0145] 
<Eighth Embodiment> 

The eighth embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
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with the sixth- embodiment are denoted with the same reference numerals , 
and detailed description thereof will be omitted or simplified. 

With the sixth embodiment and seventh embodiment, fixing of the 
holding frame 4 43 to the holding member 44 6 was performed by multiple 
wedge-shaped spacers 4 4 8A or 44 8B. 

Conversely, with the eighth embodiment, this differs in that this 
is performed by pins 447A erected from the four corners of the face of 
the holding frame 443 side of the holding member 446, and holes 443D 
formed in the four corners of the holding frame 443, as with the fourth 
embodiment and fifth embodiment, as shown in Fig. 24 or Fig. 25. Other 
configurations are the same as with the sixth embodiment. Now, the 
number of pins 447A is not restricted to four, with two or more being 
sufficient . 

The manufacturing method of the optical devices according to the 
present embodiment is the same as that described with the fourth 
embodiment, except for the point that the step (b-2) does not exist. 

According to such an eighth embodiment, the same advantages as with 
the sixth embodiment can be had. 
<Ninth Embodiment> 

The ninth embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the seventh embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the first embodiment through the eighth embodiment, the 
holding frame 443 for holding the liquid crystal panels 441R, 441G, and 
441B was configured of a recessed frame member 444A for storing the 
liquid crystal panels 441R, 441G, and 441B, and a supporting plate 444B 
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for pressing and fixing the stored liquid crystal panels 441R, 441G, and 
441B. 

Conversely, with the ninth embodiment, a holding frame 443F is- 
configured of a recessed frame for supporting the light incident side of 
the liquid crystal panels 441R, 441G, and 441B. The light emitting side 
thereof is not pressed and fixed by the supporting plate 444B, but 
rather directly stored and held in storing space 446H of the holding 
member 44 6. Other configurations are the same as with the seventh 
embodiment . 

[0146] 

Also, the manufacturing method of the optical device according to 
the present embodiment is the same as that described above with the 
sixth embodiment, except for the point that the light modulating device 
holding step in (c) ends with only storing the liquid crystal panels 
441R, 441G, and 441B to the holding frame 443F configured of a recessed 
member . 

[0147] 

According to such a ninth embodiment, the same advantages as with 
the sixth embodiment can be obtained. 

Also, the holding frame 443F is formed with a recessed frame alone 
for supporting the light incident side of the liquid crystal panels 441R, 
44 1G, and 4 4 IB, so hook engaging portions for fixing the supporting 
plate 444B become unnecessary, as with the above-described first through 
eighth embodiments, and the recessed frame member 444A can be formed in 
a simple shape using a thinner plate. Further, the liquid crystal 
panels 441R, 441G, and 441B directly come into contact with the holding 
material 446. Accordingly, thermal transfer from the liquid crystal 
panels 441R, 441G, and 441B to the holding member 446 is further 
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propagated, so the advantages of further improved heat dissipating 
properties can be obtained. 

With the present embodiment, an arrangement may be made wherein the 
holding frame 443 and holding member 446 are fixed without using the 
spacers 448A. In this case, the erected pieces 446D of "the holding 
member 446 and the perimeter of the holding frame 443F are made to face 
one another with a gap therebetween wherein focus adjustment is possible 
or a gap wherein both focus adjustment and alignment adjustment are 
possible, and following adjusting the position of the liquid crystal 
panels 441R, 441G, and 441B, the holding member 446 and the holding 
frame 443 are fixed with adhesive agent. It is preferable that the 
adhesive agent is applied before adjusting the position of the liquid 
crystal panels 441R, 441G, and 441B, and positional adjustment is 
performed in a state that the adhesive agent is unhardened. Also, the 
adhesive agent may be applied following adjustment and be hardened. 
[0148] 
<Tenth Embodiment> 

The tenth embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the sixth embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the first embodiment through the eighth embodiment, the 
holding frame 443 for holding the liquid crystal panels 441R, 441G, and 
441B was configured of a recessed frame member 444A for storing the 
liquid crystal panels 441R, 441G, and 441B, and a supporting plate 444B 
for pressing and fixing the stored liquid crystal panels 441R, 441G, and 
441B. 
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Conversely, with the tenth embodiment, a holding frame 443G is 
configured of a supporting plate for supporting the light incident side 
of the liquid crystal panels 441R, 441G, and 441B, as shown in Fig 28 or 
Fig 29. 

[0149] 

The liquid crystal panels 441R, 441G, and 441B are stored and held 
in storing space 446H of the holding member 446, and the light incident 
side of the liquid crystal panel 441R is pressed and fixed by the 
holding frame 443G configured of the supporting plate. The holding 
frame 443G configured of the supporting plate, and the holding member 
44 6, are fixed by engaging of hooks 444D provided on the holding frame 
443G and hook engaging portions 4461 provided on the holding member 446. 

Further, the holding member 446 according to the sixth embodiment 
had inclined faces 446E at the inner side of the erected pieces 446D for 
the spacers 448A to be inserted thereto (see Fig. 20), but the holding 
member 44 6 according to the present embodiment has no such inclined 
faces 446E. Instead, through holes 446J exposed on the left and right 
sides of the holding member 446 are provided on the erected pieces 446D 
of the holding member 446. The spacers 448A are inserted between the 
light emitting face of the liquid crystal panels 441R, 441G, and 441B, 
and the face of the holding member 446 at the side of the liquid crystal 
panels 441R, 441G, and 441B, from the outside of the holding member 446 
through the through holes 446J. While three of the spacers 448A and 
through holes 446J are provided for each, this may be two, four, or more. 
Other configurations are the same as with the sixth embodiment. 

[0150] 

The manufacturing method for the optical device according to the 
present embodiment is carried out as follows. 
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(a) The polarizing plate 442 is fixed by adhesion to the light 
flux incident end face of the cross-dichroic prism 45 (polarizing plate 
fixing step) . 

(b) The cross-dichroic prism 45 with the polarizing plate 442 
fixed thereto is fixed on the upper center of the base 4~45 (base fixing 
step) . 

(c) The contact faces 4 4 6G of the holding member 446 are adhered 
to the light flux incident end face of the cross-dichroic prism 45 
(holding member fixing step) . 

(d) The liquid crystal panels 441R, 441G, and 441B are stored in 
the storing space 446H of the holding member 446 (light modulating 
device holding step) . 

(e) The holding frame 443G configured of the supporting plate is 
attached from the light incident side of the liquid crystal panels 441R, 
441G, and 441B, the hooks 444D are engaged with the hook engaging 
portions 444C on the holding member 446, and the liquid crystal panels 
441R, 441G, and 441B are pressed and fixed (holding frame mounting step) . 

(f) Wedge-shaped spacers 448A are inserted into through holes 446 J 
provided on the left and right side faces of the holding member 446, and 
moved while being brought into contact with both the face on the liquid 
crystal panels 441R, 441G, and 441B side of the holding member 446 and 
the light emitting face of the liquid crystal panels liquid crystal 
panels 441R, 441G, and 441B, thereby adjusting the position of the 
liquid crystal panels 441R, 441G, and 441B (position adjusting step) . 

(g) Subsequently, the adhesive agent is hardened (adhesive agent 
hardening step) . 

[0151] 

According to such a tenth embodiment, the same advantages as with 
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the sixth embodiment can be obtained. 

Also, the liquid crystal panels 441R, 441G, and 441B directly come 
into contact with the holding member 44 6, Accordingly, thermal transfer 
from the liquid crystal panels 441R, 441G, and 441B to the holding 
member 44 6 is further propagated, so the advantages of further improved 
heat dissipating properties can be obtained. 

[0152] 
<Eleventh Embodiment> 

The eleventh embodiment according to the present invention will be 
described next. 

In the following description, parts having the same structure as 
with the eighth embodiment are denoted with the same reference numerals, 
and detailed description thereof will be omitted or simplified. 

With the eighth embodiment, the holding member 446 was directly 
fixed by adhesion to the light flux incident end face of the cross- 
dichroic prism 45. Conversely, with the eleventh embodiment, a sapphire 
plate 451 with relatively high thermal conductivity is fixed by adhesion 
to the light flux incident end face of the cross-dichroic prism 4 5, and 
the holding member 446 is fixed by adhesion to the light flux incident 
end face of the cross-dichroic prism 45 across the sapphire plate 451. 

Specifically, as shown in Fig. 30 or Fig. 31, a sapphire plate 451 
is fixed by adhesion to almost the entire surface of the light flux 
incident end face of the cross-dichroic prism 45 using double-side tape 
or adhesive agent, and the polarizing plate 442 is applied to the liquid 
crystal panel corresponding portion at the center portion of the 
sapphire plate 451 using double-side tape or adhesive agent. Also, the 
protrusions 446F of the holding member 446 are fixed by adhesive agent 
to the sapphire plate 451. 



F007270 

- 99 - 

[0153] 

Further, as shown in Fig. 32, an adhesive agent 449 having thermal 
conductivity is filled in the gap between the sapphire plate 451 and the 
base 445, joining these in a thermally conductible manner. Note that 
other configurations are the same as with the eighth embodiment. 

The manufacturing method for the optical device according to the 
present invention is the same as with the eighth embodiment, except for 
the point that a sapphire plate 451 is fixed by adhesion to the light 
flux incident end face of the cross-dichroic prism 45 using double-side 
tape or adhesive agent, following which the polarizing plate 442 is 
applied to the sapphire plate 451 using double-side tape or adhesive 
agent, and the point that the holding member 44 6 is fixed by adhesion to 
the light flux incident end face of the cross-dichroic prism 45 across 
the sapphire plate 451. 

As for the adhesive agent for adhesion of the mutual interfaces of 
the dichroic prism 45, sapphire plate 451, holding member 446, and base 
445, an adhesive agent with excellent thermal conductivity as described 
in the first embodiment is used. 

Also, for the configuration for joining the base 445 and the 
sapphire plate 4 51 so as to enable thermal conduction, an arrangement 
may be made wherein a thermal-conductive sheet with carbon mixed in, or 
spacer members or the like formed of thermal-conductive material are 
introduced so as to directly fix the sapphire plate 451 to the lower 
housing 471, instead of filling the adhesive agent with thermal 
conductivity between these. In this case, in addition to adhesive agent 
with thermal conductivity, mechanical fixing using screws or the like, 
can also be used for fixing the thermal-conducting sheet or spacer 
members . 
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[0154] 

According to such an eleventh embodiment, the following advantages 
can be obtained, in addition to advantages the same as those of the 
eighth embodiment. 

In addition to cooling using the air path between the cross- 
dichroic prism 45 and the liquid crystal panels 441R, 441G, and 441B, 
the heat in the vicinity of the liquid crystal panels 441R, 441G, and 
44 IB can be conducted and dissipated in the order of the holding frame 
443, pins 447A of the holding member 446, holding member 446, sapphire 
plate 451, base 445, and lower housing 471, so even in the event that 
the prism 45 is made of glass such as BK7 with a relatively low thermal 
conductivity, the cooling capabilities of the liquid crystal panels 44 1R, 
441G, and 441B can be greatly improved. Accordingly, even in the event 
that the luminance of the projector is raised, deterioration of the 
liquid crystal panel can be suppressed, and stable images can be 
maintained. 

Also, the configuration according to the present embodiment wherein 
the holding member 446 is fixed by adhesion to the light flux incident 
end face of the cross-dichroic prism 45 with a sapphire plate introduced 
between, and the sapphire plate and the base are joined in a thermally 
conductible manner, can also be applied to the fourth through tenth 
embodiments. This enables advantages such as improved cooling 
capabilities, suppression of deterioration of the liquid crystal panel, 
and maintaining stable image quality, to be obtained with the fourth 
through tenth embodiments as well. 

[0155] 
<Twelfth Embodiment> 

The twelfth embodiment according to the present invention will be 
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described next. 

In the following description, the same structures and the same 
parts as with the sixth embodiment are denoted with the same reference 
numerals, and detailed description thereof will be omitted or simplified. 

With the sixth embodiment, the holding member 44 6 was fixed by 
adhesion to the light flux incident end face of the cross-dichroic prism 
45. 

Conversely, with the twelfth embodiment, the holding member 44 6 is 
fixed to the base 445, as shown in Fig. 33 or Fig. 34. Further, the top 
portion of opposing holding members 446 are linked by a frame linking 
member 4 52. 

Other configurations are the same as with the sixth embodiment. 
[0156] 

The following is a description of the manufacturing method of the 
optical device according to the present embodiment. 

(a) The polarizing plate 442 is fixed to the light flux incident 
end face of the cross-dichroic prism 45 (polarizing plate fixing step) . 

(b) The cross-dichroic prism 45 with the polarizing plate 442 
fixed thereto is fixed on the upper center of the base 445 (base fixing 
step) . 

(c) Also, the liquid crystal panels 441R, 441G, and 441B are 
stored in the recessed frame member 444A of the holding frame 443. 
Further, the supporting plate 444B is attached to the recessed frame 
member 444A from the light emitting side of the liquid crystal panels 
441R, 441G, and 441B, thereby pressing and fixing the liquid crystal 
panels 441R, 441G, and 441B so as to hold. Note that attaching of the 
supporting plate 444B to the recessed frame can be performed by engaging 
the hooks 444D of the supporting plate 444B with the hook engaging 
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portions 444C of the recessed frame member 444A (light modulating device 
holding step) . 
[0157] 

(e-l M ) Also, the contact faces 446G of the holding member 446 are 
adhered to the end faces of the base 445 on three sides/ with an 
adhesive agent (holding member fixing step) . 

(d-1) Further, a frame linking member 452 is fixed by adhesion 
between holding members 446 at the synthesized light emitting side 
(linking member fixing step) . This frame linking member 452 can be used 
as an attachment helper plate for the projecting lens 46. 

[0158] 

(d-2) Next, the holding frame 443 storing the liquid crystal 
panels 441R, 441G, and 441B is stored between the left and right erected 
pieces 446D of the holding member 446, and brought into contact with the 
supporting piece 446K (holding frame mounting step) . 

(e-2) Wedge-shaped spacers 448A with adhesive agent coated 
thereupon are inserted between the inclined faces 446E formed on the 
inner side face of the erected pieces 446D and. the perimeter 443E of the 
holding frame 443 (spacer mounting step) . At this time, the spacers 
448A are adhered to the inclined faces E and the perimeter 443E of the 
holding frame 443, due to the surface tension of the adhesive agent. 

(f*) Further, in a state with the adhesive agent coated on the 
wedge-shaped spacers 448A unhardened, the position of the liquid crystal 
panels 441R, 441G, and 441B is adjusted (position adjusting step) . 

(g) Following performing positional adjustment of the liquid 
crystal panels 441R, 441G, and 441B, the adhesive agent is hardened 
(adhesive agent hardening step) . 

An adhesive agent having excellent thermal conductivity such as 
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that described in the first embodiment is used for the adhesive agent in 
the above manufacturing steps. 
[0159] 

Now, the above has been a description of the configuration wherein, 
the base 445, holding members 446, and linking member 4S2 are configured 
as separate parts, which are fixed and integrated at the time of 
assembling, but a formed unit 460 wherein these are integrally formed as 
shown in Fig. 35 may be used. 

The manufacturing method of the optical device in this case is as 
described next. 

(a) The polarizing plate 442 is fixed to the light flux incident 
end face of the cross-dichroic prism 45 (polarizing plate fixing step). . 

(b) Subsequently, the cross-dichroic prism 45 with the polarizing 
plate 442 fixed thereto is inserted from above the formed unit 4 60, and 
fixed on the upper center of the base 445 (formed unit fixing step) . 

(c) Also, the liquid crystal panels 441R, 441G, and 441B are 
stored in the recessed frame member 444A of the holding frame 443. 
Further, the supporting plate 444B is attached to the recessed frame 
member 444A from the light emitting side of the liquid crystal panel 
441R, thereby pressing and fixing the liquid crystal panels 441R, 441G, 
and 441B so as to hold. Note that attaching of the supporting plate 
444B to the recessed frame can be performed by engaging the hooks 444D 
of the supporting plate 444B with the hook engaging portions 444C of the 
recessed frame member 444A (light modulating device holding step) . 

(d-2) Next, the holding frame 443 storing the liquid crystal 
panels 441R, 441G, and 441B is stored between the left and right erected 
pieces 446D of the holding member 446, and brought into contact with the 
supporting piece 446K (holding frame mounting step) . 
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[0160] 

(e-2) Wedge-shaped spacers 448A with adhesive agent coated 
thereupon are inserted between the inclined faces 44 6E formed on the 
inner side face of the erected pieces 446D and the perimeter 443E of the 
holding frame 443 (spacer mounting step) . At this time/ the spacers 
448A are adhered to the inclined faces E and the perimeter 443E of the 
holding frame 443, due to the surface tension of the adhesive agent. 

(f) Further, in a state with the adhesive agent coated on the 
wedge-shaped spacers 448A unhardened, the position of the liquid crystal 
panels 441R, 441G, and 441B is adjusted (position adjusting step) . 

(g) Following performing positional adjustment of the liquid 
crystal panels 441R, 441G, and 441B, the adhesive agent is hardened 
(adhesive agent hardening step) . 

Thus, by employing a formed unit wherein the base 445 and holding 
member 446 are integrated, the holding member fixing step and linking 
member fixing step can be omitted, so the optical device can be readily 
assembled. Also, it is not necessary to integrally form all of the base 
445, holding members 446, and linking member 452, rather, the same 
advantages can be obtained in cases wherein only two of these are 
integrally formed, as well. 

[0161] 

Now, attaching of the liquid crystal panels 441R, 441G, and 441B to 
the cross-dichroic prism 45 does not necessarily have to be performed in 
the above order. For example, in the event of using solder as an 
adhesive agent, an arrangement is sufficient wherein the parts are 
mounted without adhesive agent in the manufacturing steps (d-1) , (d-2), 
(e-1"), and (e-2), and following the positional adjustment in (f), the 
holding member 446, spacers 448A, holding frame 443, and linking member 
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452 are fixed with solder. Also, the holding members 44 6 and frame 
linking member 452 may be mechanically fixed by screws or the like, 
instead of adhesive agent. Also, with the above manufacturing step (e- 
2), wedge-shaped spacers 448A with adhesive agent coated thereupon were 
inserted between the inclined faces 446E formed on the inner side faces 
of the erected pieces 446D and the perimeter 443E of the holding frame 
443, but an arrangement may be made wherein a thermal-conductive 
adhesive agent is filled in the gap between the perimeter of the holding 
frame 443 and the erected piece 446D beforehand, to which the wedge- 
shaped spacers 448A are inserted. This is true for optical devices of 
the other embodiments manufactured with the same manufacturing method as 
the present embodiment. 

The liquid crystal panels 441R, 441G, and 441B and cross-dichroic 
prism 45 thus integrated are fixed to the lower housing 471 (Fig. 6) by 
screws or the like, using the base 445 on the bottom. 

[0162] 

According to such a twelfth embodiment, advantages the same as (1), 
(2), (5), (6), (7), and (9) described with the first embodiment can be 
obtained. 

Also, by linking the top portions of the holding members 446 with a 
frame linking member 452, the holding members 446 can be held and fixed 
in a stable manner, while the temperature distribution of the holding 
members 44 6 can be made uniform, thereby improving thermal transfer. 

Also, integrally forming at least two of the base 445, holding 
member 446, and linking member 452 makes dissipation of heat from the 
holding frame to the base, to the holding member and to the linking 
member to be carried out smoothly, thereby further improving the cooling 
capabilities of the liquid crystal panels 441R, 441G, and 441B. 
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Further, filling the gap between the perimeter of the holding frame 
443 and the erected pieces 446D with a thermal-conductive adhesive agent 
widens the area of contact between the holding frame 443 and the holding 
member 446. Accordingly, the heat generated at the liquid crystal 
panels 441R, 441G, and 441B can be speedily dissipated tfo the holding 
member 446, further improving the cooling efficiency of the light 
modulating devices. 

[0163] 

<Thirteenth Embodiment> 

The thirteenth embodiment according to the present invention will 
be described next. 

In the following description, the same structures and the same 
parts as with the twelfth embodiment are denoted with the same reference 
numerals, and detailed description thereof will be omitted or simplified. 

With the optical device according to the twelfth embodiment, 
attachment of the holding frame 443 to the holding member 44 6 was 
performed by two wedge-shaped spacers 4 4 8A each on the left and right 
sides . 

Conversely, with the optical device according to the thirteenth 
embodiment, attachment of the holding frame 443 to the holding member 
446 is performed by one wedge-shaped spacer 448B each on the left and 
right sides, as shown in Fig 36 or Fig 37. Specifically, a wedge-shaped 
spacer 448B is disposed over the entire length of the inclined face 446E 
of the erected piece 446D, forming the contact portion of the holding 
frame 443 and the holding member 446 at the top and bottom ends. Also, 
as shown in Fig. 38, a formed unit 470 wherein the base 445, holding 
members 446, and linking member 452, or two of these, are integrally 
formed, may be used with the present embodiment as well. Other 
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configurations and manufacturing methods are the same as with the 
twelfth embodiment. 

According to such a thirteenth embodiment, advantages the same as 
the twelfth embodiment can be obtained. 

Also, using one wedge-shaped spacer 448B each on tlie left and right 
sides, and disposing the wedge-shaped spacers 448B over the entire 
length of the inclined faces 446E of the erected pieces 446D, increases 
the area of contact between the wedge-shaped spacers 448B and the 
holding frame 443, so the dissipation properties from the holding frame 
443 to the wedge-shaped spacers 448B can be further improved, and 
further, the cooling efficiency of the liquid crystal panels 441R, 441G, 
and 44 IB can be further improved. 

[0164] 

<Fourteenth Embodiment> 

The fourteenth embodiment according to the present invention will 
be described next. 

In the following description, the same structures and the same 
parts as with the twelfth embodiment are denoted with the same reference 
numerals, and detailed description thereof will be omitted or simplified. 

With the optical device according to the twelfth embodiment and 
thirteenth embodiment, fixing of the holding frame 44 3 to the holding 
member 446 was performed by multiple wedge-shaped spacers 448A or 448B. 

Conversely, with the fourteenth embodiment, this differs in that 
this is performed by pins 447A erected from the four corners of the 
holding frame 443 of the holding member 446, and holes 443D formed in 
the four corners of the holding frame 443 corresponding to the pins 447A, 
as shown in Fig. 39 or Fig. 40. Other configurations are the same as 
with the twelfth embodiment. Now, the positions of the pins do not need 
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to be at the corners of the holding member 44 6. Also, the number of 
pins 447A is not restricted to four, with two or more being sufficient. 

Also, as shown in Fig. 41, a formed unit 470 wherein the base 445, 
holding members 446, and linking member 452, or two of these, are 
integrally formed, may be used with the present embodiment as well. 

The manufacturing method of the optical device according to the 
present embodiment is almost the same as that described with the twelfth 
embodiment, except for the point that the pins 447A of the holding 
member 446 are inserted into the holes 443D of the holding frame 443 
along with the adhesive agent in the holding frame mounting step (d-2) , 
and the point that the spacer mounting step (e-2) does not exist. 

[0165] 

According to such an eleventh embodiment, advantages the same as 
(3) described with the first embodiment can be obtained, in addition to 
advantages the same as the twelfth embodiment. 
[0166] 

<Fifteenth Embodiment> 

The fifteenth embodiment according to the present invention will be 
described next. 

In the following description, the same structures and the same 
parts as with the thirteenth embodiment are denoted with the same 
reference numerals, and detailed description thereof will be omitted or 
simplified. 

With the twelfth embodiment through the fourteenth embodiment, the 
holding frame 443 for holding the liquid crystal panels 441R, 441G, and 
441B was configured of a recessed frame member 444A for storing the 
liquid crystal panels 441R, 441G, and 441B, and a supporting plate 444B 
for pressing and fixing the stored liquid crystal panels 441R, 441G, and 
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441B. 

Conversely, with the fifteenth embodiment, a holding frame 443F is 
configured of a recessed frame for supporting the light incident side of 
the liquid crystal panels 441R, 441G, and 441B, as shown in Figs. 42 and 
43. The light emitting side thereof is not pressed and "fixed by the 
supporting plate 444B, but rather directly stored and held in storing 
space 446H of the holding member 446. Also, as shown in Fig. 38, a 
formed unit 470 wherein the base 445, holding members 446, and linking 
member 452, or two of these, are integrally formed, may be used with the 
present embodiment as well. Other configurations are the same as with 
the thirteenth embodiment. 

Also, the manufacturing method of the optical device according to 
the present embodiment is the same as that described above with the 
thirteenth embodiment, except for the point that the light modulating 
device holding step in (c) ends with only storing the liquid crystal 
panels 441R, 441G, and 441B in the holding frame 443F configured of the 
recessed frame. 

[0167] 

According to such a fifteenth embodiment, advantages the same as 
the twelfth embodiment can be obtained. 

Also, the holding frame 443F is configured only with the recessed 
frame for supporting the light incident side of the liquid crystal 
panels 441R, 441G, and 441B, doing away with the need for the hook 
engaging portions for fixing the supporting plate 444B as with the first 
through eighth embodiments described above, and a plate member thinner 
than the recessed frame member 44 4A can be used and formed into a simple 
shape. Further, the liquid crystal panels 441R, 441G, and 441B directly 
come into contact with the holding member 446. Accordingly, thermal 
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transfer from the liquid crystal panels 441R, 441G, and 441B to the 
holding member 446 is further propagated, so the advantages of further 
improved heat dissipating properties can be obtained. 

With the present embodiment, an arrangement may be made wherein the 
holding frame 443 and holding member 446 are fixed without using the 
spacers 448A. In this case, the erected pieces 446D of the holding 
member 446 and the perimeter of the holding frame 443F are made to face 
one another with a gap therebetween Wherein focus adjustment is possible 
or a gap wherein both focus adjustment and alignment adjustment are 
possible, and following adjusting the liquid crystal panels 441R, 441G, 
and 441B, the holding member 446 and the holding frame 443 are fixed 
with adhesive agent. It is preferable that the adhesive agent is 
applied before adjusting the position of the liquid crystal panels 441R, 
441G, and 441B, and positional adjustment is performed in a state that 
the adhesive agent is unhardened. Also, the adhesive agent may be 
applied following adjustment and be hardened. 

[0168] 

<Sixteenth Embodiment> 

The sixteenth embodiment according to the present invention will be 
described next. 

In the following description, the same structures and the same 
parts as with the twelfth embodiment are denoted with the same reference 
numerals, and detailed description thereof will be omitted or simplified. 

With the twelfth embodiment through the fourteenth embodiment, the 
holding frame 443 for holding the liquid crystal panels 441R, 441G, and 
441B was configured of a recessed frame member 444A for storing the 
liquid crystal panels 441R, 441G, and 441B, and a supporting plate 444B 
for pressing and fixing the liquid crystal panels 441R, 441G, and 441B. 
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Conversely, with the sixteenth embodiment, a holding frame 443G is 
configured of a supporting plate for supporting the light incident side 
of the liquid crystal panels 441R, 441G, and 441B, as shown in Fig 44 or 
Fig 45. 

The liquid crystal panels 441R, 441G, and 441B are" stored and held 
in storing space 446H of the holding member 446, and the light incident 
side of the liquid crystal panels 441R, 441G, and 441B is pressed and 
fixed by the holding frame 443G configured of the supporting plate. The 
holding frame 443G configured of the supporting plate, and the holding 
member 446, are fixed by engaging of hooks 444D provided on the holding 
frame 443G and hook engaging portions 4461 provided on the holding 
member 44 6, 

[0169] 

Further, the holding member 446 according to the twelfth embodiment 
had inclined faces 446E where the spacers 448A are inserted at the inner 
side of the erected pieces 4 4 6D (see Fig. 34), but the holding member 
446 according to the present embodiment has no such inclined faces 446E. 
Instead, through holes 446J exposed on the left and right sides of the 
holding member 446 are provided on the erected pieces 446D of the 
holding member 446. The spacers 448A are inserted between the light 
emitting face of the liquid crystal panels 441R, 441G, and 441B, and the 
face of the holding member 446 at the side of the liquid crystal panels 
441R, 441G, and 441B, from the outside of the holding member 446, 
through the through holes 446J. While three each of the spacers 448A 
and through holes 44 6 J are provided, this may be two, four, or more. 
Other configurations are the same as with the twelfth embodiment. 

[0170] 

The manufacturing method for the optical device according to the 
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present embodiment is carried out as follows. 

(a) First, the polarizing plate 442 is fixed by adhesion to the 
light flux incident end face of the cross-dichroic prism 45 (polarizing 
plate fixing step) . 

(b) The cross-dichroic prism 45 with the polarizing plate 442 
fixed thereto is fixed on the center of the upper face of the of the 
base 445 (base fixing step) . 

(c) Also, the holding members 446 are adhered to the three sides 
of the base 445, using the contact faces 446G of the protrusions 446F 
thereof (holding member adhesion step) . 

(d-1) Further, the frame linking member 452 is fixed by adhesion 
between holding members 44 6 at the synthesized light emitting side, 
using an adhesive agent having thermal conductivity (linking member 
fixing step) . 

[0171] 

(d-2) Also, the liquid crystal panels 441R, 441G, and 441B are 
stored in the storing space 446H of the holding member 446 (light 
modulating device holding step) . 

(e) The holding frame 443G configured of the supporting plate is 
attached from the light incident side of the liquid crystal panels 441R, 
441G, and 441B, the hooks 444D are engaged with the hook engaging 
portions 446C on the holding member 446, and the liquid crystal panels 
441R, 441G, and 441B are pressed and fixed (holding frame mounting step) 

[0172] 

(f) Wedge-shaped spacers 448A are inserted into through holes 446J 
provided on the left and right side faces of the holding member 446, and 
moved while being brought into contact with both the face on the liquid 
crystal panels 441R, 441G, and 441B side of the holding member 446 and 
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the light emitting face on the side of the liquid crystal panels 441R, 
441G, and 441B, thereby adjusting the position of the liquid crystal 
panels 441R, 441G, and 441B (position adjusting step) . 

(g) Subsequently, the adhesive agent is hardened (adhesive agent 
hardening step) . 

Note that the holding members 446 and frame linking member 4 52 may 
be mechanically fixed by screws or the like, instead of adhesive agent. 
[0173] 

According to such a sixteenth embodiment, advantages the same as 
the twelfth embodiment can be obtained. Also, the liquid crystal panels 
441R, 441G, and 441B directly come into contact with the holding member 
446. Accordingly, thermal transfer from the liquid crystal panels 441R, 
441G, and 441B to the holding member 446 is further propagated, so the 
advantages of further improved heat dissipating properties can be 
obtained. 

[0174] 

Seventeenth Embodiment> 

The seventeenth embodiment according to the present invention will 
be described next. 

In the following description, the same structures and the same 
parts as with the twelfth embodiment are denoted with the same reference 
numerals, and detailed description thereof will be omitted or simplified. 

With the twelfth embodiment, the holding member 446 was fixed by 
adhesion directly to the light flux incident end face of the cross- 
dichroic prism 45. Conversely, with the seventeenth embodiment, a 
sapphire plate 451 with relatively high thermal conductivity is fixed by 
adhesion to the light flux incident end face of the cross-dichroic prism 
45, and- the holding member 446 is fixed by adhesion to the sides of the 
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base 445 across the sapphire plate 451. 

Specifically, as shown in Fig. 46 and Fig. 47, a sapphire plate 451 
is fixed by adhesion to almost the entire surface of the light flux 
incident end face of the cross-dichroic prism 45 using double-side tape 
or adhesive agent, and the polarizing plate 442 is applied to the liquid 
crystal panel corresponding face at the center portion of the sapphire 
plate 451 using double-side tape or adhesive agent. Also, the 
protrusions 446F of the holding member are fixed by adhesion to the 
sapphire plate 451. 

[0175] 

Further, as shown in Fig. 47, an adhesive agent 44 9 having 
excellent thermal conductivity is filled in the gap between the sapphire 
plate 451 and the base 445, joining these in a thermally conductible 
manner. Other configurations are the same as with the twelfth 
embodiment . 

Also, the manufacturing method for the optical device according to 
the present embodiment is the same as with the twelfth embodiment, 
except for the point that a sapphire plate 451 is fixed by adhesion to 
the light flux incident end face of the cross-dichroic prism 45 using 
double-side tape or adhesive agent, following which the polarizing plate 
442 is applied to the sapphire plate 451 using double-side tape or 
adhesive agent, and the point that the holding member 44 6 is fixed by 
adhesion to the side face of the base 445 across the sapphire plate 451. 

As for the adhesive agent for adhesion of the mutual interfaces of 
the base 445, sapphire plate 451, and holding member 446, an adhesive 
agent with excellent thermal conductivity as described in the first 
embodiment is used. 

[0176] 
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Also, for the configuration for joining the base 445 and the 
sapphire plate 451 so as to enable thermal conduction, an arrangement 
may be made wherein a thermal -conductive sheet with carbon mixed in, or 
spacer members or the like formed of thermal-conductive material are 
introduced so as to directly fix the sapphire plate 451 'to the lower 
housing 471, instead of filling the adhesive agent with thermal 
conductivity between these. In this case, in addition to adhesive agent 
with thermal conductivity, mechanical fixing using screws or the like, 
can also be used for fixing the thermal-conducting sheet or spacer 
members . 

Also, though omitted in the drawings, an arrangement may be made 
wherein the sapphire plate 451 is made smaller than the dimension 
between the protrusions 446F provided on the left and right edges of the 
holding member 446, so that the sapphire plate 451 is positioned between 
the protrusions of the holding member 446 at the time of fixing the 
holding member 446 to the base 445 side face. 

[0177] 

According to such a seventeenth embodiment, the following 
advantages can be obtained, in addition to advantages the same as those 
of the twelfth embodiment. 

In addition to cooling using the air path between the cross- 
dichroic prism 45 and the liquid crystal panels 441R, 441G, and 441B, 
the heat in the vicinity of the liquid crystal panels 441R, 441G, and 
441B can be conducted and dissipated in the order of the holding frame 
443, holding member 446, sapphire plate 451, base 445, and lower housing 
471, so even in the event that the prism 45 is made of glass with a 
relatively low thermal conductivity such as BK7 or the like, the cooling 
capabilities of the liquid crystal panels 441R, 441G, and 441B can be 
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greatly improved. Accordingly, even in the event that the luminance of 
the projector is raised, deterioration of the liquid crystal panel can 
be suppressed, and stable image quality can be maintained. 

Also, the configuration according to the present embodiment wherein 
a sapphire plate 451 is used can also be applied to the 'first through 
third embodiments, and the twelfth through sixteenth embodiments. This 
enables advantages such as improved cooling capabilities, suppression of 
deterioration of the liquid crystal panel, and maintaining stable image 
quality, to be obtained with the first through third embodiments and the 
twelfth through sixteenth embodiments, as well. 
[0178] 

Though various embodiments of the present invention have been 
described, the present invention is not restricted to the above 
embodiments, but rather includes other configurations and the like 
capable of achieving the objects of the present invention. For example, 
the following modifications are also encompassed by the present 
invention. 

For example, in the first, fourth, fifth, eighth, and eleventh 
embodiments, the holding member 44 6 comprises pins 4 47A erected from a 
rectangular plate-shaped member 446A, with the pins 447A having a 
generally column-like shape, but may have a form wherein the top side is 
smaller in diameter than the base. For example, as shown in Fig. 48, a 
generally conical structure which grows narrower from the base toward 
the tip may be assumed. With such a shape wherein the tip side of the 
pin 447A is smaller in diameter than the base, the holding member 446 
and the holding frame 443 can be efficiently fixed in a short time and 
in a sure manner with a photo-curing adhesive agent such as an 
ultraviolet effect adhesive agent or the like. The reason is that at 
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the time of irradiating light from the tip portion of the pins 447A for 
hardening the adhesive agent, the reflection and absorption of light at 
the tip portion of the pins 447A is reduced, and sufficient light is 
irradiated to the adhesive agent existing at the contact portion between 
the pins 447A and the holding frame 443. Such a structure is 
particularly preferable in the event that the holding member 446 is 
configured of metal. 
[0179] 

Also, the shape of the bases 445 according to the first embodiment 
through the third embodiment may be a tapered shape, as shown in Fig. 49. 

c 

Fig. 49 (A) shows a plan view of a base 445, and Fig. 49 (B) shows a 
cross-sectional view along line B-B in Fig. 49 (A). Due to the shape. ,of 
the base 445 being formed thus, the holding member 446 and the holding 
frame 443 can be efficiently fixed in a short time and in a sure manner 
with a photo-curing adhesive agent such as an ultraviolet curing 
adhesive agent or the like. The reason is that at the time of 
irradiating ultraviolet rays from above the base 445 to the gap between 
the base 445 and the holding member 446 for joining the base 445 and the 
holding member 446, the reflection and absorption of light at the 
corners of the base 445 is reduced, and sufficient light is irradiated 
to the adhesive agent existing in the gap between the base 445 and the 
holding member 446. Now, while a case wherein light is irradiated from . 
above the base 445 has been described here, in the event of irradiating 
light from below the base 445 fixed on the lower side of the cross- 
dichroic prism 45, the edges of the base 445 fixed below can be tapered. 
Also, the configuration wherein the corners of the base 445 is tapered 
can also be applied to the twelfth through seventeenth embodiments. 
[0180] 
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Also, in the first through fifth, eighth, eleventh, and fourteenth 
embodiments, the holding member 44 6 and holding frame 4 43 were fixed 
through pins 447A or erected pieces 447B with a general L-shape when 
viewed from the front, but the form of the pins 447A or erected pieces 
447B are not restricted to forms such as shown in Figs. "8 and 9, 15, 16, 
and so forth. That is to say, anything will suffice for the shape of 
the pins 447A or erected pieces 447B, as long as the shape allows the 
holding member 4 46 and the holding frame 44 3 to be fixed. 

Also, with regard to the shape of the engaging grooves 446C 
provided to the holding member 446 in the first through third 
embodiments, the shape is not restricted to that such as shown in Figs. 
9, 15, and 16. That is to say, anything will suffice for the shape so 
long as it is capable of supporting the polarizing plate 442. 

[0181] 

Further, with regard to the position of the base 445 or the way of 
attaching the base 445 and the lower housing 471 as well, the present 
invention is not restricted to the configurations shown in the above 
embodiments . 

For example, with the first through third embodiments, bases 445 
are provided on the top and bottom faces of the cross-dichroic prism 45 
(both of a pair of end faces intersecting the light flux incident end 
face), but this may be changed to a configuration using a base 445 and 
linking member 452, as with the twelfth through seventeenth embodiments. 
Or, conversely, the configuration of the twelfth through seventeenth 
embodiments using a base 445 and linking member 452 may be changed to 
the configuration wherein bases 445 are provided on the top and bottom 
faces of the prism 45 as with the first through third embodiments. 

[0182] 
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Also, with the first through third embodiments, the optical device 
is fixed to the lower housing 471 by a base 445 fixed to the upper face 
of the prism 45, but may be fixedto the lower housing 471 by a base 
fixed to the lower face of the prism 45, as with the other embodiments. 
Also, with the first through fourth embodiments, the attachment portion 
445B to the lower housing 471 of the optical device was provided to the 
base 445 fixed to the upper face of the cross-dichroic prism 45, but 
this may be formed on the base 445 fixed to the lower face of the cross- 
dichroic prism 45. However, the arrangement wherein the attachment 
portion 445B is formed on the base 445 fixed to the upper face of the 
cross-dichroic prism 45 as with the embodiments is advantageous in that 
the optical device can be readily mounted to and detached from the lower 
housing 471. Also, the optical devices according to the fifth through 
seventeenth embodiments may be arranged so that fixation to the lower 
housing 471 is made by a base 445 fixed to the upper face of the prism 
45, as with the first through fourth embodiments. 

[0183] 

Further, with the first through fourth embodiments, the optical 
device was fixed on an attached portion 473 provided on bosses 476 on 
the lower housing 471, but the structure of attaching the optical device 
is not restricted to this. That is to say, the position, form, etc., 
for attachment of the optical device can be arbitrarily decided. Also, 
the form of the attaching portion 445B provided to the base 445 can also 
be arbitrarily decided, and is not restricted to the shaped in the 
embodiments described above. Also, the bosses 476 of the lower housing 
471 were integrally provided with the head portion 49 and holding pieces 
477, but each may be provided individually. 

[0184] 
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With the fourth embodiment, a partial gap was not formed between 
the cross-dichroic prism 45 and the holding member 446, but a partial 
gap may be formed between the cross-dichroic prism 45 and the holding 
member 446 as with the sixth through seventeenth embodiments. Assuming 
such a configuration allows the advantages described with the sixth 
embodiment (23) to be obtained. 
[0185] 

Also, in the twelfth through sixteenth embodiments, thermal- 
conductive adhesive agent may be filled in the gap formed between the 
cross-dichroic prism 45 and the holding member 446. In this case, a 
heat conducting path from the holding member 446 to the cross-dichroic 
prism 45 and to the base 445 is formed, so cooling of the liquid crystal 
panels 441R, 441G, and 441B is further promoted. 

[0186] 

In the above embodiments, the cross-dichroic prism 45 was 
configured of a prism of a material such as optical glass, crystal, 
sapphire, etc., and dielectric substance multi-layer films, but the 
configuration of the prism 45 is not restricted to these. For example, 
a configuration may be used wherein cross-mirrors are placed in a 
generally cubic or a cubic container formed of glass or the like, and 
the container is filled with a fluid. That is to say, any configuration 
will suffice for the prism 45 as long as it has functions for 
synthesizing color light, and light flux incident side faces for 
attaching light modulating devices. 

Further, with the embodiments, an example has been given of a 
projector using three light modulating devices, but the present 
invention is also applicable to a projector using one light modulating 
device, a projector using two light modulating devices, or a projector 
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using four or more light modulating devices. 
[0187] 

Also, with the above embodiments, liquid crystal panels were used 
as light modulating devices, but light modulating devices other than 
liquid crystal may be used, such as devices using micro-mirrors. 

Further, with the present embodiment, transmission type light 
modulating devices wherein the light incident face and the light 
emitting face are different were used, but reflection type light 
modulating devices wherein the light incident face and the light 
emitting face are the same may be used. 

[0188] 

Moreover, with the present embodiment, only an example of front-. 
tyP e projector wherein projection is performed from the side of 
observation of the screen has been given, but the present invention is 
also applicable to rear-type projectors wherein projection is performed 
from the opposite side from the side of observation of the screen. 
[0189] 
[Advantages] 

With the liquid crystal panel attaching structure according to the 
present invention, in addition to cooling of the liquid crystal panel 
using fans, the heat of the liquid crystal panel can be thermally 
conducted through the holding frame, holding members, etc., in an 
effective manner, and dissipated, so the cooling capabilities of the 
liquid crystal panel can be greatly improved. 

Also, with the projector according to the present invention using 
the above optical device, higher luminance, higher reliability, and 
extended lifetime, of the device can be achieved due to the improved 
cooling capabilities thereof, while the fans and power source used for 
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cooling can be omitted or reduced in size, thereby enabling reduced size 
and low noise of the device. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is an overall perspective view viewing from" above a 
projector according to an embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a an overall perspective view viewing from below a 
projector according to an embodiment of the present invention. 
[Fig. 3] 

Fig. 3 is a perspective diagram illustrating the inside of a 
projector relating to an embodiment of the present invention, and 
specifically is a diagram wherein the upper case of the projector has 
been removed from the state shown in Fig. 1. 
[Fig. 4] 

Fig. 4 is a perspective diagram illustrating the inside of a 
projector relating to an embodiment of the present invention, and 
specifically is a diagram wherein the shield plate, driver board, and 
upper housing have been removed from the state shown in Fig. 3. 
[Fig. 5] 

Fig. 5 is a perspective diagram illustrating the inside of a 
projector relating to an embodiment of the present invention, and 
specifically is a diagram wherein the optical unit has been removed from 
the state shown in Fig. 4. 
[Fig. 6] 

Fig. 6 is a perspective view viewing the optical unit according to 
an embodiment of the present invention from the lower side. 
[Fig. 7] 
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Fig. 7 is a plan view schematically illustrating the optical system 
of a projector according to an embodiment of the present invention. 
[Fig. 8] 

Fig. 8 is a perspective view viewing the optical system according 
to a first embodiment from above. 
[Fig. 9] 

Fig. 9 is a disassembled perspective view representing the 
structure of the optical device according to the first embodiment. 
[Fig. 10] 

Fig. 10 is a perspective view illustrating the attachment position 
of the optical device according to an embodiment of the present 
invention . 
[Fig. 11] 

Fig. 11 is a plan view illustrating an optical unit according to an 
embodiment of the present invention. 
[Fig. 12] 

Fig. 12 is a cross-sectional diagram along line XII-XII in Fig. 11. 
[Fig. 13] 

Fig. 13 is an enlarged diagram of the XIII portion shown in Fig. 12. 
[Fig. 14] 

Fig. 14 is a plan view illustrating the principal portions of the 
optical unit according to an embodiment of the present invention in an 
enlarged manner. 
[Fig. 15] 

Fig. 15 is a disassembled perspective view representing the 
structure of the optical unit according to a second embodiment. 
[Fig. 16] 

Fig. .16 is a disassembled perspective view representing the 
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structure of the optical unit according to a third embodiment. 
[Fig. 17] 

Fig. 17 is a disassembled perspective view representing the 
structure of the optical unit according to a fourth embodiment. 
[Fig. 18] 

Fig. 18 is a disassembled perspective view illustrating the 
principal components of a fifth embodiment. 
[Fig. 19] 

Fig. 19 is a perspective view representing the structure of the 
optical unit according to a sixth embodiment. 
[Fig. 20] 

Fig. 20 is a disassembled view of Fig. 19. 
[Fig. 21] 

Fig. 21 is an explanatory diagram illustrating the placement and 
operations of wedge-shaped spacers in the sixth embodiment. 
[Fig. 22] 

Fig. 22 is a perspective view representing the structure of the 
optical unit according to a seventh embodiment. 
[Fig. 23] 

Fig. 23 is a disassembled view of Fig. 22. 
[Fig. 24] 

Fig. 24 is a perspective view representing the structure of the 
optical unit according to an eighth embodiment. 
[Fig. 25] 

Fig. 25 is a disassembled view of Fig. 24. 
[Fig. 26] 

Fig. 26 is a perspective view representing the structure of the 
optical unit according to a ninth embodiment. 
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[Fig. 27] 

Fig. 27 is a disassembled view of Fig. 26. 
[Fig. 28] 

Fig. 28 is a perspective view representing the structure of the 
optical unit according to a tenth embodiment. 
[Fig. 29] 

Fig. 29 is a disassembled view of Fig. 28. 
[Fig. 30] 

Fig. 30 is a perspective view representing the structure of the 
optical unit according to an eleventh embodiment. 
[Fig. 31] 

Fig. 31 is a disassembled view of Fig. 30. 
[Fig. 32] 

Fig. 32 is an explanatory diagram illustrating a sapphire plate and 
base applied to the prism. 
[Fig. 33] 

Fig. 33 is a perspective view representing the structure of the 
optical unit according to a twelfth embodiment. 
[Fig. 34] 

Fig. 34 is a disassembled view of Fig. 33. 
[Fig. 35] 

Fig. 35 is a perspective diagram wherein the base and the holding 
members in the twelfth embodiment are integrally formed. 
[Fig. 36] 

Fig. 36 is a perspective view representing the structure of the 
optical unit according to a thirteenth embodiment. 
[Fig. 37] 

Fig. 37 is a disassembled view of Fig. 36. 
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[Fig. 38] 

Fig. 38 is a perspective diagram wherein the base and the holding 
members in the thirteenth embodiment are integrally formed. 
[Fig. 39] 

Fig. 39 is a perspective view representing the structure of the 
optical unit according to a fourteenth embodiment. 
[Fig. 40] 

Fig. 40 is a disassembled view of Fig. 39. 
[Fig. 41] 

Fig. 41 is a perspective diagram wherein the base and the holding 
members in the fourteenth embodiment are integrally formed. 
[Fig. 42] 

Fig. 42 is a perspective view representing the structure of the 
optical unit according to a fifteenth embodiment. 
[Fig. 43] 

Fig. 43 is a disassembled view of Fig. 42. 
[Fig. 44] 

Fig. 44 is a perspective view representing the structure of the 
optical unit according to a sixteenth embodiment. 
[Fig. 45] 

Fig. 45 is a disassembled view of Fig. 44. 
[Fig. 46] 

Fig. 46 is a perspective view representing the structure of the 
optical unit according to a seventeenth embodiment. 
[Fig. 47] 

Fig. 47 is an explanatory diagram illustrating a sapphire plate and 
base applied to the prism. 
[Fig. 48] 
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Fig. 48 is an enlarged diagram illustrating a modification example 
of the shape of the pins of the holding member. 
[Fig. 49] 

Fig. 49 is a plan view and cross-sectional view illustrating a 
modification example of the shape of the base. 
[Reference Numerals] 
1 Projector 

441, 441R, 441G, 441B Liquid crystal panel 

442 Polarizing plates at light flux incident side and emitting side 

443 Holding frame 
443D Hole 

443C Opening 

444A Recessed frame 

444B Supporting plate 

445 Base 

4 45A Recess 

445B Attaching portion 

44 6 Holding member 

4 4 6A Rectangular plate-shaped member 

446B Opening 

4 4 6C Engaging groove 

446D Rib which is an erected piece 

4 4 6F Protrusion 

4 4 6K Supporting piece 

4 4 6M Supporting face 

4 4 6M1 Supporting face 

447A Pin which is a protrusion 

447B, 447C Erected pieces 
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448A, 448B, 448C Wedge-shaped spacers 

45 Cross-dichroic prism 

47 Optical parts housing 

473 Attaching portion for housing 
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[Name of Document] ABSTRACT 
[Abstract] 

[Object] To provide a structure for attaching a liquid crystal panel 
to a prism, which enables further improvement in cooling capabilities. 

[Solving Means] A storing member fixed on a base 445 and holding a 
holding frame 443 wherein a liquid crystal panel 441R is held, wherein 
erected pieces 446D for forming a space for receiving the holding frame 
443 are formed protruding on both left and right sides at the light 
incident side, and wherein protrusions 446F for forming an air path with 
a cross-dichroic prism 45 are formed on both left and right sides on the 
light emitting side, and wherein the liquid crystal panel 441R is 
attached to the cross-dichroic prism 45 through a holding member 446 
having an opening 446B at a portion corresponding to the panel face of 
the liquid crystal panel 441R. 
[Selected Figure] Fig. 20 



